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INFORMATION RROCESSING APPARATUS , 
$ / INFORMATION PROCESSING METHOD AND 

RECORDING MEDIUM 

BACKGROUND OF THE INVENTION 

The present invention relates to an information- 
processing apparatus, an information -processing method 
and a recording medium for storing a program implementing 
the information-processing method, more particularly to 
an information-processing apparatus, an information- 
processing method and a recording medium for storing a 
program implementing the information -processing method, 
which allow the user to search information for a desired 
content with ease even if the user is not familiar with 
operations . 

In systems such as an EMD (Electronic Music 
Distribution) system or a VOD (Video On Demand) system, 
the user is allowed to search information for a desired 
one among contents arranged in the alphabetical order or 
in a chronological order of creation and receive the 
desired content. 

In order to make the operation to search 
information for a desired content easy to carry out, the 
EMD or VOD system visually displays contents as icons. An 



icon is a predetermined picture displayed typically on a 
screen. 

In an EMD or VOD system for searching information 
for a content by using a text, however, a complicated 
operation such as an operation to enter a text must be 
carried out. Otherwise, it is impossible to search the 
information for a content. 

y In addition, in an EMD or VOD system for searching 

displayed icons for an icon representing a desired 

IS content in particular, the number of icons displayable at 

£1 one time is limited. Moreover, the user must remember 

ii-!J 

h 

^ what content is represented by each of the icons. That is 

jTT to say, the user must be familiar with operations. 

iCj 

~~ SUMMARY OF THE INVENTION 

It is thus an object of the present invention 
addressing the problems described above to make an 
operation to search information for a desired content 
simple without the need for the user to be familiar with 
operations. 

To achieve the above object, -according to a first 
aspect of the present invention, there is provided an 
information-processing apparatus including : 

first display control means for controlling a 
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display of an icon hierarchy including a plurality of 
first icons on a first hierarchical layer, a plurality of 
second icons on a second hierarchical layer at a level 
lower than the first hierarchical layer, a plurality of 
third icons on a third hierarchical layer at a level 
lower than the second hierarchical layer and a plurality 
of fourth icons on a fourth hierarchical layer at a level 
higher than the first hierarchical layer so as to exhibit 
an array of the first icons as a column or a row on a 
screen and an array of the second icons as another column 
or another row on the screen wherein : 

the number of the first icons displayed on the 
screen and the number of the second icons displayed on 
the screen are determined by the size of a display area 
on the screen; and 

the array of the first icons and the array of the 
second icons are displayed on the screen to form an array 
hierarchical structure; 

icon - specif ying means for specifying a desired icon 
from the first or second icons displayed in the array 
hierarchical structure; and 

second display control means for changing the array 
hierarchical structure displayed on the screen so as to: 

display the third icons to replace the second icons 
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in the array hierarchical structure on the screen and 
display the second icons to replace the first icons in 
the array hierarchical structure on the screen when the 
icon-specifying means specifies one of the second icons 
in the array hierarchical structure; and 

>lay the fourth icons to replace the first icons 
in the array\ierarchical structure on the screen and 
display the firstWons to replace the second icons in 
the array hierarchica\structure on the screen when the 
icon-specifying means spXifies one of the first icons in 
the array hierarchical structure. 

The first to fourth icons may each represent a 
content or the class of a content. 

The information-processing apparatus may further 
have reception means for receiving a content, a content 
class or information relevant to a content or relevant to 
a hierarchical layer of contents. 

The information-processing apparatus may further 
have third display control means for controlling the 
display so as to exhibit information relevant to an icon 
specified by the icon - speci f ying means or information 
relevant to a hierarchical layer to which the specified 
icon pertains . 

The information-processing apparatus may further 



have fourth display control means for controlling the 
display of a picture showing a route to one of the second 
icons . 

The first control means may control the display so 
as to scroll first and second icons when the displayed 
icons are updated. 

The icon - specif ying means may specify: 
an icon on a hierarchical layer at a level lower 
than a hierarchical layer specified by a cursor in 
accordance with an operation of a predetermined key for a 
first direction; 

an icon on a hierarchical layer at a level higher 
than a hierarchical layer specified by a cursor in 
accordance with an operation of a predetermined key for a 
second direction; and 

an icon on the same hierarchical layer specified by 
a cursor in accordance with an operation of a 
predetermined key for a third or fourth direction. 

The information -processing apparatus may further 
have layer-count-acquiring means for acquiring the number 
of hierarchical layers to be displayed. The first control 
means is capable of controlling the display so as to 
exhibit icons pertaining to as many hierarchical layers 
as indicated by the number of hierarchical layers to be 
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displayed, which is acquired by the layer - count - acqui ring 
means . 

According to a second aspect of the present 
invention, there is provided an information -processing 
method including: 

a first display control step of controlling a 
display of an icon hierarchy including a plurality of 
first icons on a first hierarchical layer, a plurality of 
second icons on a second hierarchical layer at a level 
lower than the first hierarchical layer, a plurality of 
third icons on a third hierarchical layer at a level 
lower than the second hierarchical layer and a plurality 
of fourth icons on a fourth hierarchical layer at a level 
higher than the first hierarchical layer so as to exhibit 
an array of the first icons as a column or a row on a 
screen and an array of the second icons as another column 
or another row on the screen wherein: 

the number of the first icons displayed on the 
screen and the number of the second icons displayed on 
the screen are determined by the size of a display area 
on the screen; and 

the array of the first icons and the array of the 
second icons are displayed on the screen to form an array 
hierarchical structure ; 
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an icon- specif ying step of specifying a desired 
icon from the first or second icons displayed in the 
array hierarchical structure; and 

a second display control step of changing the array 
hierarchical structure displayed on the screen so as to: 

display the third icons to replace the second icons 
in the array hierarchical structure on the screen and 
display the second icons to replace the first icons i'n 
the array hierarchical structure on the screen when the 
icon- specif ying means specifies one of the second icon's 
in the array hierarchical structure; and 

display the fourth icons to replace the first icons 
in the array r^erarchical structure on the screen and 
display the first r^ons to replace the second icons in 
the array hierarchical structure on the screen when the 
icon - specif ying means specifi^sWe of the first icons in 
the array hierarchical structure, 

According to a third aspect of the present 
invention, there is provided a program stored in a 
recording medium implementing an inf orma tion - proces sing 
method, which includes: 

a first display control step of controlling a 
display of an icon hierarchy including a plurality of 
first icons on a first hierarchical layer, a plurality of 



second icons on a second hierarchical layer at a level 
lower than the first hierarchical layer, a plurality of 
third icons on a third hierarchical layer at a level 
lower than the second hierarchical layer and a plurality 
of fourth icons on a fourth hierarchical layer at a level 
higher than the first hierarchical layer so as to exhibit 
an array of the first icons as a column or a row on a 
screen and an array of the second icons as another column 
or another row on the screen wherein: 

the number of the first icons displayed on the 
screen and the number of the second icons displayed on 
the screen are determined by the size of a display area 
on the screen; and 

the array of the first icons and the array of the 
second icons are displayed on the screen to form an array 
hierarchical structure ; 

an icon- specif ying step of specifying a desired 
icon from the first or second icons displayed in the 
array hierarchical structure; and 

a second display control step of changing the array 
hierarchical structure displayed on the screen so as to: 

display the third icons to replace the second icons 
in the array hierarchical structure on the screen and 
display the second icons to replace the first icons in 
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the array hierarchical structure on the screen when the 
icon - speci f ying means specifies one of the second icons 
in the array hierarchical structure; and 

dftv^play the fourth icons to replace the first icons 
in the arrayNnerarchical structure on the screen and 
display the first\k:ons to replace the second icons in 
the array hierarchical\s true ture on the screen when the 
icon - speci f ying means specifies one of the first icons in 
the array hierarchical structur^. 

In accordance with the information -processing 
apparatus, the information-processing method, and the 
program stored in the recording medium, 

a display of an icon hierarchy including a 
plurality of first icons on a first hierarchical layer, a 
plurality of second icons on a second hierarchical layer 
at a level lower than the first hierarchical layer, a 
plurality of third icons on a third hierarchical layer at 
a level lower than the second hierarchical layer and a 
plurality of fourth icons on a fourth hierarchical ~ layer 
at a level higher than the first hierarchical layer is 
controlled so as to exhibit an array of the first icons 
as a column or a row on a screen and an array of the 
second icons as another column or another row on the 
screen wherein: 
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the number of the first icons displayed on the 
screen and the number of the second icons displayed on 
the screen are determined by the size of a display area 
on the screen; and 

the array of the first' icons and the array of the 
second icons are displayed on the screen to form an array 
hierarchical structure; 

a desired icon is specified among the first or 
second icons displayed in the array hierarchical 
structure; and 

the array hierarchical structure displayed on the screen 
is changed so as to: 

display the third icons to replace the second icons 
in the array hierarchical structure on the screen and 
display the second icons to replace the first icons in 
the array hierarchical structure on the screen when the 
icon- specif ying means specifies one of the second icons 
in the array hierarchical structure; and 

d'S^play the fourth icons to replace the first icons 
in the array hierarchical structure on the screen and 
display the firstNi^cons to replace the second icons in 
the array hierarchicalNstruc tur e on the screen when the 
icon - specif ying means specHies one of the first icons in 
the array hierarchical structure 
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The above and other objects, features and 
advantages of the present invention will become apparent 
from the following description and the appended claims, 
taken in conjunction with the accompanying drawings in 
which like parts or elements denoted by like reference 
symbol s . 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the configuration 
of an embodiment implementing a set top box provided by 
the present invention; 

Fig. 2 is a diagram showing a perspective view of 
the external appearance of a remote commander; 

Fig. 3 is an explanatory diagram showing the 
structure of an internal control unit; 

Fig. 4 is an explanatory diagram showing an 
activation screen, which is initially displayed when an 
EMD system is activated; 

Fig. 5 is a diagram showing a typical screen 
displayed by the set top box on a monitor apparatus; 

Fig. 6 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 

Fig. 7 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 



4s! = 



Fig. 8 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 

Fig. 9 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 

Fig. 10 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 

Fig. 11 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 

Fig. 12 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 

Fig. 13 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 
j^i Fig. 14 is a diagram showing a typical screen 

displayed by the set top box on the monitor apparatus; 

Fig. 15 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 

Fig. 16 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 

Fig. 17 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 

Fig. 18 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 

Fig. 19 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 
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Fig. 20 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 

Fig. 21 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 

Fig. 22 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 

Fig. 23 is a diagram showing a typical screen 
displayed by the set top box on the monitor apparatus; 
|h Fig. 24 is a diagram showing a typical screen 

O displayed by the set top box on the monitor apparatus; 

fjj • Fig. 25 is a diagram showing a typical screen for 

& 

setting the number of icon hierarchical layers to be 

O 

M= displayed by the set top box on the monitor apparatus ; 

Wi 

C3 J Fig. 26 shows a flowchart used for explaining 

C3 

processing to receive music data; 

Fig. 27 shows a flowchart used for explaining other 
processing to receive music data; 

Fig. 28 shows a flowchart used for explaining 
further processing to receive music data; 

Fig. 29 shows a flowchart used for explaining still 
further processing to receive music data; 

Fig. 30 shows a flowchart used for explaining 
processing to display icons; 

Fig. 31 shows a flowchart used for explaining 
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processing to change a screen display; 

Fig. 32 shows a flowchart used for explaining other 
processing to change a screen display; and 

Fig. 33 is a block diagram showing a configuration 
of the set top box including program storage media. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Fig. 1 is a block diagram showing the configuration 
of an embodiment implementing a set top box provided by 
the present invention. An antenna 2 receives broadcast 
waves transmitted by a digital broadcasting satellite or 
a digital ground broadcasting station and supplies the 
broadcast waves to a tuner 21. On the basis of control 
executed by an internal control unit 25, the tuner 21 
selects a wave from the broadcast waves and demodulates 
the selected wave to produce a transport stream, which is 
a content corresponding to a desired movie or desired 
music. The tuner 21 then supplies the transport stream to 
the internal control unit 25. As a result of the 
modulation, the tuner 21 also produces movie and music 
distribution service information of a predetermined 
system and supplies this information to the internal 
control unit 25. The movie and music distribution service 
information is associated with contents. 
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The movie and music distribution service 
information typically includes figures each representing 
a content, the genre of each content, data indicating 
classification of contents by country and music company 
and a string of characters, a text or a picture 
associated with each content. As will be- described later, 
the figures are each displayed as a thumbnail icon 91. 

In accordance with a command issued by the internal 
control unit 25, a communication control unit 22 
transmits a request for transmission of pictures or music 
data to a server 4 by way of the network 3 such as the 
Internet. The requested pictures or music data are a 
content such as a movie or music. The content is 
typically a transport stream. The communication control 
unit 22 may also send the server 4 a request for 
transmission of movie and music distribution service 
information created in a predetermined format for 
contents supplied by the server 4 by way of the network 3. 
In response to the request made by the set top box l, the 
server 4 transmits the desired content such as a movie or 
music or the desired movie and music distribution service 
information to the set top box 1 by way of the network 3. 

The communication control unit 22 receives the 
desired content such as a movie or music or the desired 
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movie and music distribution service information 
transmitted by the server 4 by way of the network 3 and 
supplies the content or the information to the internal 
control unit 25. 

A remote commander 5 generates an infrared ray 
signal representing an operation carried out by the user. 
An operation control unit 24 receives the infrared ray 
signal generated by the remote commander 5 and outputs a 
command according to the received signal to the internal 
control unit 25. The command is control data for driving 
the set top box 1 to carry out an operation. 

Fig. 2 is a diagram showing a perspective view of 
the external appearance of the remote commander 5. As 
shown in the figure, the remote commander 5 is designed 
to have a shape almost resembling a short rod. On the 
surface of the far end of the remote commander 5, a 
transmission unit 41 is provided for transmitting an 
infrared ray signal. Buttons 42 including the ten keys 
are laid out on the upper surface starting from the far- 
end side. The transmission unit 41 transmits an infrared 
ray signal representing an operation carried out on the 
buttons 42. 

The user holds a portion on the near end side of 
the remote commander 5 with one hand. The portion on the 
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near end side of the remote commander 5 looks like a down 
stair with respect to the body of the remote commander 5 
containing the buttons 42. The upper surface from the 
border between the portion on the near end side and the 
main body is a gradually curved surface toward the near 
end edge. The user is thus capable of holding the portion 
on the near end side of the remote commander 5 with the 
thumb placed on a button 43 having a relatively large 
diameter. On the border between the portion on the near 
end side close to the button 43, a cancel button 44 is 
provided . 

When the button 43 is operated, the transmission 
unit 41 employed in the remote commander 5 outputs an 
infrared ray signal representing a select or confirm 
command. To be more specific, when the button 43 is 
operated in directions indicated by arrows A to D in the 
figure, a cursor specifying an icon is moved for 
selection of a desired icon over a display screen of a 
monitor apparatus 8. The cursor itself will be described 
more later. If the button 43 is pressed in a direction 
indicated by an arrow E, the selection of an icon 
specified by the cursor is confirmed. In this case, the 
screen of a content represented by the selected icon is 
displayed on the monitor apparatus 8. 
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If the button 44 is operated, on the other hand, 
the transmission unit 41 employed in the remote commander 
5 outputs an infrared ray signal representing a command 
to -display a screen focused on a parent hierarchical 
layer to be described later, replacing the currently 
displayed screen. 

An input unit 23 typically includes --»- "«-» » I ,» 
"T", confirm and cancel keys, which can be operated by 
the user to give an effect equivalent to the effect of 
the operation carried out on the remote commander 5. When 
the .user operates the -<-- , - j » or » T .. key tQ move 

the cursor to the position of an icon and press the 
confirm key to confirm selection of the icon specified by 
the cursor or press the cancel key to cancel the 
operation, the input unit 23 supplies a signal 
representing the operation carried out by the user to the 
operation control unit 24. in turn, the operation control 
unit 24 supplies a command to the internal control unit 
25 on the basis of the signal received from the input 
unit 23 or an infrared ray signal received from the 
remote commander 5. That is to say, the command 
represents an operation carried out on the remote 
commander 5 or the input unit 23. 

The internal control unit 25 decodes the command 
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received from the operation control unit 24 to select a 
routine in a control program stored in a program area of 
a memory 31. Then, the internal control unit 25 executes 
the selected routine to control the set top box 1 as a 
whole. 

Assume that the internal control unit 25 receives a 
command making a request for reception of a program 
broadcasted by a desired station from the operation 
control unit 24. in this case, the internal control unit 
25 executes a selected routine to supply a command to the 
tuner 21 in order to make a request for reception of a 
broadcasted program of a channel corresponding to the 
desired broadcasting station from the station by way of 
the antenna 2. In response to this request, the tuner 21 
outputs a transport stream corresponding to the 
broadcasted program of the desired channel. The transport 
stream corresponding to the program of the desired 
channel is then transferred from the tuner 21 to the 
internal control unit 25, Typically, the internal control 
unit 25 outputs the transport stream representing the 
transport stream to the monitor apparatus 8 to be 
displayed thereby by way of a video- signal -processing 
unit 26 and a video mix unit 28. The internal control 
unit 25 also outputs the transport stream to a speaker 9 

19 



by way of an audio - signal - processing unit 27. 

By the same token, the internal control unit 25 may 
receive a command making a request for reception of movie 
and music distribution service information broadcasted by 
a desired station from the operation control unit 24. in 
this case, the internal control unit 25 executes a 
selected routine to supply a command to the tuner 21 in 
order to make a request for reception of the movie and 
|j music distribution service information transmitted by the 

^ desired broadcasting station from the station by way of 

fj the antenna 2. In response to this request, the tuner 21 

outputs the movie and music distribution service 
information received from the desired broadcasting 
O station. The movie and music distribution service 

information received from the desired broadcasting 
station is then transferred from the tuner 21 to the 
internal control unit 25. 

The internal control unit 25 stores the movie and 
music distribution service information received from the 
tuner 21 in the memory 31. As an alternative, the 
internal control unit 25 may request a home-network I/O 
control unit 30 to transfer the movie and music 
distribution service information received from the tuner 
21 to a video disc recorder 7 by way of a home network 6. 
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The video disc recorder 7 records the movie and music 
distribution service information onto a video disc. 

^ desired program or desired movie and music 
distribution service information may also be received 
from the sWver 4 instead of a broadcasting station. 
Assume that Yhe internal control unit 25 receives a 
command making\a request for reception of a content 
corresponding to\a desired music program from the server 
4 from the operation control unit 24. In this case, the 
internal control uni\ 25 executes a selected routine to 
supply a command to thk communication control unit 22 in 
order to make a request for reception of the content from 
the server 4 by way of theVetwork 3. In response to this 
request, the communication control unit 22 issues a 
request for the desired music content to the server 4 by 
way of the network 3. The communication control unit 22 
then receives the requested conten\transmi tted by the 
server 4 by way of the network 3. Th^p, the content is 
transferred from the tuner 21 to the internal control 
unit 25. Typically, the internal controlNmit 25 outputs 
the content to the monitor apparatus 8 to be\ displayed 
thereby by way of the video - signal -processing Vni t 26 and 
the video mix unit 28. The internal control unV 25 also 
outputs the content to the speaker 9 by way of th\ audio- 
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signal -processing unit 27. 

the same token, the internal control unit 25 may 
receive ^command making a request for reception of 
desired mov^ie and music distribution service information 
from the server 4 from the operation control unit 24. In 
this case, the\ internal control unit 25 executes a 
selected routine, to supply a command to the communication 
control unit 22 ib order to make a request for reception 
of the movie and music distribution service information 
from the server 4 bAway of the network 3. In response to 
this request, the communication control unit 22 issues a 
request for the desired\ movie and music distribution 
service information to tfte server 4 by way of the network 
3. The communication control unit 22 then receives the 
requested movie and music distribution service 
information transmitted by the\server 4 by way of the 
network 3. The movie and music distribution service 
information is then transferred from the tuner 21 to the 
internal control unit 25 \ 

As described above, movie and music distribution 
service information received from a broadcasting station 
by way of the antenna 2 and the tuner 21 is stored in the 
memory 31. This movie and music distribution service 
information is typically used by the internal control 
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unit 25 as a basis for making a request for reception of 
movie and music distribution service information from the 
server 4 by way of the network 3 and the communication 
control unit 22 in accordance with the procedure 
described above. 

The internal control unit 25 stores the movie and 
music distribution service information received from the 
communication control unit 22 in the memory 31. As an 
alternative, the internal control unit 25 may request the 
home-network I/O control unit 30 to transfer the movie 
and music distribution service information received from 
the communication control unit 22 to the video disc 
recorder 7 by way of the home network 6. The video disc 
recorder 7 records the movie and music distribution 
service information onto a video disc. 

The internal control unit 25 outputs a transport 
stream or a content received from the tuner 21 as 
described above to the monitor apparatus 8 and the 
speaker 9 as follows. The internal control unit 25 
converts video data included in the transport stream or 
the content into data of an elementary- stream format and 
supplies the data obtained as result of the conversion to 
the video-signal-processing unit 26. By the same token, 
the internal control unit 25 converts audio data included 



in the transport stream or the content into data of an 
elementary- stream format and supplies the data obtained 
as result of the conversion to the audio - signal - 
processing unit 27. 

Receiving movie and music distribution service 
information f rom the tuner 21, the internal control unit 
25 generates video data based on the movie and music 
distribution service information arid supplies the video 
§1 data to a graphics -display- signal - forming unit 29. In 

Q addition, receiving a predetermined command from the 

fy operation control unit ^24, the internal control unit 25 

|=* reads out movie and music distribution service 

M= information from the memory 31. The internal control unit 

Q 25 then generates video data based on the movie and music 

distribution service information read out from the memory 
31 and supplies the video data to the graphics - display - 
signal - forming unit 29 to be eventually displayed on the 
monitor apparatus 8. 

Receiving a video and audio content from the 
communication control unit 22, the internal control unit 
25 supplies video data included in the content to the 
video- signal -processing unit 26 to be eventually 
displayed on the monitor apparatus 8 and audio data 
included in the content to the audio- signal -processing 
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unit 27 to be output as a voice/a sound by the speaker 9. 

Receiving movie and music distribution service 
information from the communication control unit 22, the 
internal control unit 25 generates video data based on 
the movie and music distribution service information and 
supplies the video data to the graphics - di splay - signal - 
forming unit 29 to be displayed on the monitor apparatus 
8 . 

The internal control unit 25 may record a transport 
stream received from the tuner 21 and a content with a 
transport - stream format received from the communication 
control unit 22 into the video disc recorder 7 by way of 
the home network 6. In this case, the internal control 
unit 25 generates a program stream based on the transport 
stream received from the tuner 21 or the communication 
control unit 22 and supplies the program stream to the 
home-network I/O control unit 30. 

When receiving a program stream from the home- 
network I/O control unit 30, on the other hand, the 
internal control unit 25 supplies video data included in 
the program stream to the video - signal -processing unit 26 
to be eventually displayed on the monitor apparatus 8 and 
audio data included in the program stream to the audio- 
signal -processing unit 27 to be output as a voice/a sound 



by the speaker 9 . 

When reversely receiving movie and music 
distribution service information from the home-network 
I/O control unit 30, the internal control unit 25 
generates video data based on the movie and music 
distribution service information and supplies the video 
data to the graphics - display - signal - forming unit 29 to be 
displayed on the monitor apparatus 8. 

Fig. 3 is an explanatory diagram showing the 
structure of the internal control unit 25. As shown in 
the figure, the internal control unit 25 comprises a CPU 
(Central Processing Unit) 51 and an I/O (Input/Output) 
control unit 52. The internal control unit 25 decodes a 
command received from the operation control unit 24, the 
home-network I/O control unit 30 or the communication 
control unit 22 through the I/O control unit 52 to select 
a routine in the control program stored in a control 
program area of the memory 31. Then, the internal control 
unit 25 executes the selected routine for example to 
receive data from the tuner 21 or to supply a command or 
data to the tuner 21. The data received from or 
transmitted to the tuner 21 is typically a content or 
data such as movie and music distribution service data. 

The CPU 51 stores and reads out data required in 
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execution of control based on the control program into 
and from a data area of the memory 31. An example of such 
data is information on the state of the communication 
control unit 22 and the tuner 21. 

Controlled by the CPU 51, the I/O control unit 52 
supplies a command received from the operation control 
unit 24, the home-network I/O control unit 30 or the 
communication control unit 22 to the CPU 51. Also 
controlled by the CPU 51, the I/O control unit 52 
reversely supplies a command received from the CPU 51 to 
the tuner 21, the home-network I/O control unit 30 or the 
communication control unit 22. 

Also controlled by the CPU 51, the I/O control unit 
52 stores data such as a content, a transport stream or 
movie and music distribution service information received 
from the tuner 21, the home-network I/O control unit 30 
or the communication control unit 22 into the memory 31 
by way of the CPU 51, to be output later to the home - 
network I/O control unit 30, the graphics - display - signal - 
forming unit 29, the video - signal - processing unit 26 or 
the audio- signal -processing unit 27. As an alternative, 
controlled by the CPU V 51, the I/O control unit 52 outputs 
data such as a content, a transport stream or movie and 
music distribution service information received from the 

27 



tuner 21, the home - network I/O control unit 30 or the 
communication control unit 22 directly to the home - 
network I/O control unit. 30, the graphics - display- signal - 
forming unit 29, the video - signal -processing unit 26 or 
the audio- signal -processing unit 27. 

The video - signal - processing unit 26 decodes video 
data received from the internal control unit 25 to 
generate a video signal supplied to the video mix unit 28. 
The graphics - display - signal - forming unit 29 generates a 
video signal corresponding to movie and music 
distribution service information received from the 
internal control unit 25 from data based on the movie and 
music distribution service information, and outputs the 
video signal to the video mix unit 28. 

The video mix unit 28 mixes the video signal 
received from the video - signal -processing unit 26 and *the 
video signal received from the graphics - display - signal - 
forming unit 29 to produce a mix video signal supplied to 
the monitor, apparatus 8. , 

The audio- signal -processing unit 27 decodes audio 
data received from the internal control unit 25 to 
generate an audio signal supplied to the speaker 9. 

Controlled by the internal control unit 25, the 
home-network I/O control unit 30 transfers a program 
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stream received from the internal control unit 25 or 
movie and music distribution service information 
corresponding to the program stream to the video disc 
recorder 7 by way of the home network 6, which conforms 
typically to HAVi (Home Audio/Video interoperability) 
specifications. Also controlled by the internal control 
unit 25, the home-network I/O control unit 30 reversely 
supplies a program stream or movie and music distribution 
service information corresponding to the program stream 
received from the video disc recorder 7 by way of the 
home network 6 to the internal control unit 25. 

The home-network I/O control unit 30 also transfers 
data such as a content or movie and music distribution 
service information broadcasted from a predetermined time 
to the video disc recorder 7 by way of the home network 6. 

In addition to the video disc recorder 7, the home 
network 6 is also connected to various kinds of home 
equipment such as a video cassette recorder, a video 
cassette recorder with an image-pickup function, a 
refrigerator and a bath tub, which are not shown in the 
figure . 

The memory 31 is used for storing the control 
program to be executed by the internal control unit 25 
and data required in the execution of the program. 
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The control program stored in the control -program 
area in the memory 31 is rewritable. For example, the 
internal control unit 25 is capable of rewriting the 
control program stored in the control -program area of the 
memory 31 with a control program received by the 
communication control unit 22 from the server 4. The 
internal control unit 25 is also capable of rewriting the 
control program stored in the control -program area of the 
memory 31 with a control program received by the tuner 21 
from a predetermined broadcasting station through a 
channel. In addition, the internal control unit 25 is 
capable of rewriting the control program stored in the 
control -program area of the memory 31 with a control 
program received by the home-network I/O control unit 30 
through the home network 6. 

The video disc recorder 7 stores a program stream 
or movie and music distribution service information 
received from the set top box 1 by way of the home 
network 6 into a disc, which is mounted on the video disc 
recorder 7 but not shown in the figure. Reversely, the 
video disc recorder 7 reads out a program stream or movie 
and music distribution service information stored in a 
disc mounted on the video disc recorder 7 and supplies 
the program stream or the movie and music distribution 
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service information to the set top box 1 by way of the 
home network 6 . 

The monitor apparatus 8 displays video information 
based on a video signal received from the video mix unit 
28 employed in the set top box 1. On the other hand, the 
speaker 9 generates a sound or a voice based on an audio 
signal. received from the set top box 1. 

Next, an EMD system for receiving a music content 
from the server 4 is used to exemplify a screen, which is 
created from movie and music distribution service 
information, displayed on the monitor apparatus 8 by the 
graphics -display- signal - forming unit 29 and the video mix 
unit 28 employed in the set top box 1 and utilized by the 
user for selecting a content or a program of a 
broadcasting station. 

Fig . 4 is an explanatory diagram showing an 
activation screen, which is initially displayed on the 
monitor apparatus 8 when the EMD system is activated by 
an operation carried out by the user on the input unit 23 
or the remote commander 5. As shown in the figure, a 
button named EMD and used for displaying a menu of the 
EMD system and a button named CANCEL are provided at 
predetermined positions of the activation screen 
appearing on the monitor apparatus 8. 
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With a cursor moved to the EMD button for 
displaying a menu of the EMD system, pressing a confirm 
button of the input unit 23 not shown in the figure or 
pressing the button 43 of the remote commander 5 will 
cause the set top box 1 to display a screen for selecting 
a content on the monitor apparatus 8. 

The button named CANCEL is operated to terminate an 
operation to supply a content from the EMD system. With 
the cursor moved to the CANCEL button, pressing the 
confirm button of the input unit 23 or pressing the 
button 43 of the remote commander 5 will cause the set 
top box. 1 to display another screen on the monitor 
apparatus 8 since the operation to supply a content from 
O the EMD system is terminated. 

a 

Fig. 5 is a diagram showing a typical initial 
screen displayed by the set top box 1 on the monitor 
apparatus 8 and used for selecting a music content. An 
icon 71-1 named America, an icon 71-2 named England, an 
icon 71-3 named Japan, an icon 71-4 named Jamaica and an 
icon 71-5 named Brazil are arranged to form an array on a 
column at a predetermined position on the screen shown in 
Fig. 5. 

The icon 71-1 is specified by using a cursor 81-1 
to display a string of characters, a text and a picture 
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associated with contents or pieces of music data 
classified into an America category on the screen of the 
monitor apparatus 8, or to download contents or pieces of 
music data classified into the America category from the 
server 4 to the set top box 1. By the same token, the 
icon 71-2 is specified by using the cursor 81-1 to 
display a string of characters, a text and a picture 
associated with contents or pieces of music data 
classified into an England category on the screen of the 
monitor apparatus 8, or to download contents or pieces of 
music data classified into the England category from the 
server 4 to the set top box 1. Likewise, the icon 71-3 is 
specified by using the cursor 81-1 to display a string of 
characters, a text and a picture associated with contents 
or pieces of music data classified into a Japan category 
on the screen of the monitor apparatus 8. or to download 
contents or pieces of music data classified into the 
Japan category from the server 4 to the set top box 1. 

Similarly, the icon 71-4 is specified by using the 
cursor 81-1 to display a string of characters, a text and 
a picture associated with contents or pieces of music 
data classified into a Jamaica category on the screen of 
the monitor apparatus 8, or to download contents or 
pieces of music data classified into the Jamaica category 
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from the server 4 to the set top box 1. in the same way, 
the icon 71-5 is specified by using the cursor 81-1 to 
display a string of characters, a text and a picture 
associated with contents or pieces of music data 
classified into a Brazil category on the screen of the 
monitor apparatus 8, or to download contents or pieces of 
music data classified into the Brazil category from the 
server 4 to the set top box 1. 

As described above, by specifying one of the icons 
71-1 to 71-5 by using the cursor 81-1, the user is 
capable of selecting contents pertaining to a category of 
a country of interest. 

On the screen shown in Fig. 5, an icon 71-1-1 named 
Pops, an icon 71-1-2 named Rock, an icon 71-1-3 named 
Country, an icon 71-1-4 named Jazz, an icon 71-1-5 named 
Blues and an icon 71-1-6 named Soul are arranged to form 
an array on a column at a predetermined position on the 
right side of the column of the icons 71-1 to 71-5 on a 
screen displayed on the monitor apparatus 8. 

The icon 71-1-1 is specified to display a string of 
characters, a text and a picture associated with contents 
or pieces of music data classified into a Pops sub- 
category in the America category on the screen of the 
monitor apparatus 8, or to download contents or pieces of 
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music data classified into the Pops sub-category in the 
America category from the server 4 to the set top box 1. 
By the same token, the icon 71-1-2 is specified to 
display a string of characters, a text and a picture 
associated with contents or pieces of music data 
classified into a Rock sub-category in the America 
category on the screen of the monitor apparatus 8, or to 
download con-tents or pieces of music data classified into 
the Rock sub -category in the America category from the 
server 4 to the set top box 1. in the same way, the icon 
71-1-3 is specified to display a string of characters, a 
text and a picture associated with contents or pieces of 
music data classified into a Country sub- category in the 
America category on the screen of the monitor apparatus 8, 
or to download contents or pieces of music data 
classified into the Country sub-category in the America 
category from the server 4 to the set top box 1. 

Similarly, the icon 71-1-4 is specified to display 
a string of characters, a text and a picture associated 
with contents or pieces of music data classified into a 
Jazz sub-category in the America category on the screen 
of the monitor apparatus 8, or to download contents or 
pieces of music data classified into the Jazz sub- 
category in the America category from the server 4 to the 
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set top box 1. By the same token, the icon 71-1-5 is 
specified to display a string of characters, a text and a 
picture associated with contents or pieces of music data 
classified into a Blues sub-category in the America 
category on the screen of the monitor apparatus 8, or to 
download contents or pieces of music data classified into 
the Blues sub-category in the America category from the 
server 4 to the set top box 1. Likewise, the icon 71-1-6 
is specified to display a string of characters, a text 
and a picture associated with contents or pieces of music 
data classified into a Soul sub-category in the America 
category on the screen of the monitor apparatus 8, or to 
download contents or pieces of music data classified into 
the Soul sub-category in the America category from the 
server 4 to the set top box 1. 

As described above, by specifying one of the icons 
71-1-1 to 71-1-6 by using a cursor 81-2, the user is 
capable of selecting contents or pieces of music data 
pertaining to a desired sub-category of a category of a 
country of interest. 

The arrays on the columns of the screen displayed 
on the monitor apparatus 8 are each referred to a 
hierarchical layer. On the screen of the monitor 
apparatus 8 shown in Fig. 5, one of the arrays are an 
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array of categories corresponding to the icons 71-1 to 
71-5, that is, a result of classification of music 
contents by country. The other array is an array of sub- 
categories corresponding to the icons 71-1-1 to 71-1-6. 
In this example, the sub - categories are a result of 
classification of music contents pertaining to a category 
of a country by genre. A hierarchical layer may also 
comprise, for example, a result of classification of 
music contents by. artist. 

In the hierarchy of icons displayed on the typical 
screen of the monitor apparatus 8 shown in Fig. 5, the 
array of sub - categories corresponding to the icons 71-1-1 
to 71-1-6, that is, a result of classification of music 
contents pertaining to a category of a country by genre, 
may be considered to be a reference hierarchical layer. 
In this case, the array of categories corresponding to 
the icons 71-1 to 71-5, that is, a result of 
classification of music contents by country displayed as 
a column on the left side of the reference hierarchical 
layer, is referred to as a parent hierarchical layer. 

If the array of categories corresponding to the 
icons 71-1 to 71-5, that is, a result of classification 
of music contents by country is considered to be a 
reference hierarchical layer, on the other hand, the 
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array of sub- categories corresponding to the icons 71-1-1 
to 71-1-6 on the right side of the icons 71-1 to 71-5 on 
a screen displayed on the monitor apparatus 8, that is. a 
result of classification of music contents pertaining to 
a category of a country by genre, is referred to as a 
child hierarchical layer. 

With a parent hierarchical layer taken as a 
reference hierarchical layer, a child hierarchical layer 
is referred to as a hierarchical layer at a deep level. 
With a child hierarchical layer taken as a reference 
hierarchical layer, on the other hand, a parent 
hierarchical layer is referred to as a hierarchical layer 
at a shallow level. 

A hierarchical layer at a. level immediately 
shallower than a parent hierarchical layer is referred to 
as a grand-parent hierarchical layer and a hierarchical 
layer at a level immediately deeper than a child 
hierarchical layer is referred to as a grand-child 
hierarchical layer. 

Icons, which pertain to a child hierarchical layer 
and are obtained as a result of classification of an icon 
pertaining to a parent hierarchical layer, are each 
referred to as a child icon of the icon pertaining to the 
parent hierarchical layer. On the other hand, the icon 
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pertaining to the parent hierarchical layer is referred 
to as the parent icon of the icons, which pertain to the 
child hierarchical layer and are obtained as a result of 
classification of the icon pertaining to the parent 
hierarchical layer. For example, the icons 71-1-1 to 71- 
1-6, which are obtained as a result of classification of 
the icon 71-1, are each a child icon of the icon 71-1. On 
yg th e other hand, the icon 71-1 is the parent icon of the 

m 

§3 icons 71-1-1 to 71-1-6. 

Q By operating the " T " or " i " key of the input unit 

1J 23 ox the button 43 of the remote commander 5 in a 

M direction indicated by the arrow B or D shown in Fig. 2, 

o 

H; the cursor 81-1 can be moved to the position of a desired 

Cf one of the icons 71-1 to 71-5 to specify the desired icon. 

In the case of the screen of Fig. 5, which appears as an 
initial screen when the EMD system is activated, the 
cursor 81-1 specifies the icon 71-1 corresponding to the 
America category. In this example, the display of the 
lines enclosing the specified icon 71-1 is emphasized. 

The icon 71-1 is the parent icon of the icons 71-1- 
1 to 71-1-6 as indicated by a parent-to-child relation 
82-1 shown in Fig. 5. 

A field 72 appears at a predetermined position on 
the screen displayed on the monitor apparatus 8. In this 

39 



example, the field 72 appears on the left upper side of 
the screen. As shown in Fig. 5, the field 72 displays a 
string of characters such as "America" corresponding to < 
category represented by the icon 71-1 specified by the 
cursor 81-1. 

A field 73 appears at a predetermined position on 
the screen displayed on the monitor apparatus 8. in this 
example, the field 73 appears at a position on the middle 
left side below the field 72. As shown in Fig. 5, the 
field 73 displays a text such as "The music scene of 
America----- describing the category represented by the 
icon 71-1 specified by the cursor 81-1. 

A field 74 appears at a predetermined position on 
the screen displayed on the monitor apparatus 8. in this 
example, the field 74 appears at a position on the lowe 
left side below the field 73. As shown in Fig. 5, the 
field 74 displays a still or moving picture relevant to 
the category represented by the icon 71-1 specified by 
the cursor 81-1. 

Fig. 6 is a diagram showing a screen displayed by 
the set top box 1 on the monitor apparatus 8 as a result 
of an operation, which is carried out by the user on the 
" I " key of the input unit 23 or the button 43 of the 
remote commander 5 in a direction indicated by the arrow 
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B shown in Fig. 2 while the set top box 1 is displaying 
the screen shown in Fig. 5 on the monitor apparatus 8. 

On the screen shown in Fig. 6, the cursor 81-1 
specifies the icon 71-2 representing the England category, 
The icon 71-2 has a child icon 71-2-1 representing a sub- 
category named Pops, a child icon 71-2-2 representing a 
sub-category named Rock and a child icon 71-2-3 
representing a sub-category named Dance. The child icons 
71-2-1, 71-2-2 and 71-2-3 form an array displayed on the 
monitor apparatus 8 as a column hierarchical layer on the 
right side of the column of the hierarchical layer 
comprising the icons 71-1 to 71-5 on a screen displayed 
on the monitor apparatus 8. 

The icon 71-2-1 is specified to display a string of 
characters, a text and a picture associated with contents 
or pieces of music data classified into a Pops sub- 
category in the England category on the screen of the 
monitor apparatus 8, or to download contents or pieces of 
music data classified into the Pops sub-category in the 
England category from the server 4 to the set top box 1. 
By the same token, the icon 71-2-2 is specified to 
display a string of characters, a text and a picture 
associated with contents or pieces of music data 
classified into a Rock sub-category in the England 
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category on the screen of the monitor apparatus 8, or to 
download contents or pieces of music data classified into 
the Rock sub-category in the England category from the 
server 4 to the set top box 1. In the same way, the icon 
71-2-3 is specified to display a string of characters, a 
text and a picture associated with contents or pieces of 
music data classified into a Dance sub-category in the 
England category on the screen of the monitor apparatus 8, 
or to download contents or pieces of music data 
classified into the Dance sub-category in the England 
category from the server 4 to the set top box 1. 

The icon 71-2 is the parent icon of the icons 71-2- 
1 to 71-2-3 as indicated by a parent - to - child relation 
82-1 shown in Fig. 6. 

A field 72 appears at a predetermined position on 
the screen displayed oh the monitor apparatus 8. in this 
example, the field 72 appears on the left upper side of 
the screen. As shown in Fig. 6. the field 72 displays a 
string of characters such as "England" corresponding to a 
category represented by the icon 71-2 specified by the 
cursor 81 - 1 . 

A field 73 appears at a predetermined position on 
the screen displayed on the monitor apparatus 8. In this 
example, the field 73 appears at a position on the middle 
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left side below the field 72. As shown in Fig. 6, the 
field 73 displays a text such as "The music scene of 
England - - - •« describing the category represented by the 
icon 71-2 specified by the cursor 81-1. 

A field 74 appears at a predetermined position on 
the screen displayed on the monitor apparatus 8. in thi, 
example, the field 74 appears at a position on the lower 
left side below the field 73. As shown in Fig. 6, the. 
field 74 displays a still or moving picture relevant to 
the category represented by the icon 71-2 specified by 
the cursor 81-1. 

Fig. 7 is a diagram showing a screen displayed by 
the set top box 1 on the monitor apparatus 8 as a result 
of an operation, which is carried out by the user on the 
" I " key of the input unit 23 or the button 43 of the 
remote commander 5 in a direction indicated by the arrow 
B shown in Fig. 2 while the set top box 1 is displaying 
the screen shown in Fig. 6 on the monitor apparatus 8. 

On the screen shown in Fig. 7, the cursor 81-1 
specifies the icon 71-3 representing the Japan category. 
The icon 71-3 has a child icon 71-3-1 representing a sub- 
category named Pops, a child icon 71-3-2 representing a 
sub-category named Rock, a child icon 71-3-3 representing 
a sub-category named Techno, a child icon 71-3-4 
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representing a sub- category named Dance and a child icon 
71-3-5 representing a sub-category named "Japanese 
popular ballads". The child icons 71-3-1 to 71-3-5 form 
an array displayed on the monitor apparatus 8 as a column 
hierarchical layer on the right side of the column of the 
hierarchical layer comprising the icons 71-1 to 71-5 on a 
.screen displayed on the monitor apparatus 8. 

The icon 71-3-1 is specified to display a string of 
characters, a text and a picture associated with contents 
or pieces of music data classified into a Pops sub- 
category in the Japan category on the screen of the 
monitor apparatus 8, or to download contents or pieces of 
music data classified into the Pops sub-category in the 
Japan category from the server 4 to the set top box 1. By 
the same token, the icon 71-3-2 is specified to display a 
string of characters, a text and a picture associated 
with contents or pieces of music data classified into a 
Rock sub-category in the Japan category on the screen of 
the monitor apparatus 8, or to download contents or 
pieces of music data classified into the Rock sub- 
category in the Japan category from the server 4 to the 
set top box 1. Likewise, the icon 71-3-3 is specified to 
display a string of characters, a text and a picture 
associated with contents or pieces of music data 



44 



classified into a Techno sub-category in the Japan 
category on the screen of the monitor apparatus 8, or to 
download contents or pieces of music data classified into 
the Techno sub-category in the Japan category from the 
server 4 to the set top box 1. 

Similarly, the icon 71-3-4 is specified to display 
a string of characters, a text and a picture associated 
with contents or pieces of music data classified into a 
Dance sub -category in the Japan category on the screen of 
the monitor apparatus 8, or to download contents or 
pieces of music data classified into the Dance sub- 
category in the Japan category from the server 4 to the 
set top box 1. in the same way, the icon 71-3-5 is 
specified to display a string of characters, a text and a 
picture associated with contents or pieces of music data 
classified into a "Japanese popular ballads" sub-category 
in the Japan category on the screen of the monitor 
apparatus 8, or to download contents or pieces of music 
data classified into the "Japanese popular ballads" sub- 
category in the Japan category from the server 4 to the 
set top box 1. 

The icon 71-3 is the parent icon of the icons 71-3- 
1 to 71-3-5 as indicated by a parent - to - child relation 
82-1 shown in Fig. 7. 
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A field 72 appears at a predetermined position on 
the screen displayed on the monitor apparatus 8. in this 
example, the field 72 appears on the left upper side of 
the screen. As shown in Fig. 7, the field 72 displays a 
string of characters such as "Japan" corresponding to a 
category represented by the icon 71-3 specified by the 
cursor 81-1. 

A field 73 appears at a predetermined position on 
the screen displayed on the monitor apparatus 8. In this 
example, the field 73 appears at a position on the middle 
left side below the field 72. As shown in Fig. 7, the 
field 73 displays a text such as "In the music scene of 
Japan, nice songs with beautiful music represented by a 
song with a title of Dango ---» describing the category 
represented by the icon 71-3 specified by the cursor 81-1. 

A field 74 appears at a predetermined position on 
the screen displayed on the monitor apparatus 8. in this ' 
example, the field 74 appears at a position on the lower 
left side below the field 73. As shown in Fig. 7, the 
field 74 displays a still or moving picture relevant to 
the category represented by the icon 71-3 specified by 
the cursor 81-1. 

Fig. 8 is a diagram showing a screen displayed by 
the set top box 1 on the monitor apparatus 8 as a result 
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of an operation, which is carried out by the user on the 

key of the input unit 23 or the button 43 of the 
remote commander 5 in a direction indicated by the arrow 
A shown in Fig. 2 while the set top box 1 is displaying 
the screen shown in Fig. 7 on the monitor apparatus 8. 

The operation carried out by the user on the >" 
key of the input unit 23 or the button 43 of the remote 
commander 5 in a direction indicated by the arrow A 
described above moves the cursor 81-1 to a position 
occupied by the cursor 81-2 shown in Fig. 8. On the 
screen shown in Fig. 8, the cursor 81-2 displayed on the 
monitor apparatus 8 specifies the icon 71-3-1, a child of 
the icon 71-3. 

The operation carried out by the user on the 
key of the input unit 23 or the button 43 of the remote 
commander 5 in a direction indicated by the arrow A 
described above shifts the focus of attention to a 
hierarchical layer including the icon 71-3-1 specified by 
the cursor 81-2. Now, on the screen shown in Fig. 8, the 
icons 71-1 to 71-5 can each be regarded as an icon 
representing a super - category and the icons 71-3-1 to 71- 
3-5 can each be regarded as an icon representing a 
category. 

The icon 71-3-1 has a child icon 71-3-1-1 
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representing a sub-category of an artist (or artists) 
named Duppy, a child icon 71-3-1-2 representing a sub- 
category of an artist (or artists) named Purry Purry, a 
child icon 71-3-1-3 representing a sub-category of an 
artist (or artists) named Arkanf el lows , a child icon 71- 
3-1-4 representing a sub-category of an artist (or 
artists) named Gully Gully, a child icon 71-3-1-5 
k Q representing a sub-category of an artist (or artists) 

| 3 named Munashi and a child icon 71-3-1-6 representing a 

O sub-category of an artist (or artists) named Humsanders . 

jfy The child icons 71-3-1-1 to 71-3-1-6 form an array 

M: displayed on the monitor apparatus 8 as a column 

jri 

M= hierarchical layer on the right side of the column of the 

m 

O hierarchical layer comprising the icons 71-3-1 to 71-3-5 

w 

on a screen displayed on the monitor apparatus 8. 

The icon 71-3-1-1 is specified to display a string 
of characters, a text and a picture associated with 
contents or pieces of music data classified into the 
Duppy artist-name sub-category of the Pops category of 
the Japan super - category on the screen of the monitor 
apparatus 8, or to download contents or pieces of music 
data classified into the Duppy artist-name sub-category 
of the Pops category of the Japan super - category from the 
server 4 to the set top box 1. By the same token, the 



icon 71-3-1-2 is specified to display a string of 
characters, a text and a picture associated with contents 
or pieces of music data classified into the Purry Purry 
artist-name sub-category of the Pops category of the 
Japan super- category on the screen of the monitor 
apparatus 8, or to download contents or pieces, of music 
data classified into the Purry Purry artist-name sub- 
category of the Pops category of the Japan super - category 
from the server 4 to the set top box 1. Similarly, the 
icon 71-3-1-3 is specified to display a string of 
characters, a text and a picture associated with contents 
or pieces of music data classified into the Arkanfellows 
artist-name sub-category of the Pops category of the 
Japan super - category on the screen of the monitor 
apparatus 8, or to download contents or pieces of music 
data classified into the Arkanfellows artist-name sub- 
category of the Pops category of the Japan super - category 
from the server 4 to the set top box 1. 

Likewise, the icon 71-3-1-4 is specified to display 
a string of characters, a text and a picture associated 
with contents or pieces of music data classified into the 
Gully Gully artist-name sub-category of the Pops category 
of the Japan super - category on the screen of the monitor 
apparatus 8, or to download contents or pieces of music 
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data classified into the Gully Gully artist-name sub- 
category of the Pops, category of the Japan super - category 
from the server 4 to the set top box 1. m the same way, 
the icon 71-3-1-5 is specified to display a string of 
characters, a text and a picture associated with contents 
or pieces of music data classified into" the Munashi 
artist-name sub-category of the Pops category of the 
Japan super - category on the screen of the monitor 
apparatus 8, or to download contents or pieces of music 
data classified into the Munashi artist-name sub-category 
of the Pops category of the Japan super - category from the 
server 4 to the set top box 1. B y the same token, the 
icon 71-3-1-6 is specified to display a string of 
characters, a text and a picture associated with contents 
or pieces of music data classified into the Humsanders 
artist-name sub-category of the Pops category of the 
Japan super - category on the screen of the monitor 
apparatus 8, or to download contents or pieces of music 
data classified into the Humsanders artist-name sub- 
category of the Pops category of the Japan super - category 
from the server 4 to the set top box 1. 

The icon 71-3-1 is the parent icon of the icons 71- 
3-1-1 to 71-3-1-6 as indicated by a parent - to - child 
relation 82-2 shown in Fig. 8. 
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A field 72 appears at a predetermined position on 
the screen displayed on the monitor apparatus 8. In this 
example, the field 72 appears on the left upper side of 
the screen. As shown in Fig. 8, the field 72 displays a 
string of characters such as "Japan" corresponding to a 
super category represented by the icon 71-3 specified by 
the cursor 81-1 and a string of characters such as "Pops" 
corresponding to a category represented by the icon 71-3- 
1 specified by the cursor 81-2. As described earlier, the 
icon 71-3-1 pertains to a hierarchical layer on which 
attention is focused. 

A field 73 appears at a predetermined position on 
the screen displayed on the monitor apparatus 8. In this 
example, the field 73 appears at a position on the middle 
left side below the field 72. As shown in Fig. 8, the 
field 73 displays a text such as "In Japanese pops, nice 
songs with beautiful music obtained as a result of mixing 

with Japanese popular songs " describing the category 

represented by the icon 71-3-1 specified by the cursor 
81-2. As described earlier, the icon 71-3-1 pertains to a 
hierarchical layer on which attention is focused. 

A field 74 appears at a predetermined position on 
the screen displayed on the monitor apparatus 8. In this 
example, the field 74 appears at a position on the lower 
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left side below the field 73. As shown in Fig. 8, the 
field 74 displays a still or moving picture such as a 
guitar relevant to the category represented by the icon 
71-3-1 specified by the cursor 81-2. As described earlier, 
the icon 71-3-1 pertains to a hierarchical layer on which 
attention is focused. 

In this way, when an icon 71-3-n is specified by 
using the cursor 81-2 where n = 1 to 5 , the set top box 1 
displays the icons 71-1 to 71-5 pertaining to the parent 
hierarchical layer of the specified icon 71-3-n, and 
displays the icons' 7 1 - 3 -n- 1 to the 71-3-n-6 pertaining to 
a child hierarchical layer of the specified icon 71-3-n 
on the monitor apparatus 8. Thus, the user is capable of 
specifying one of the icons 71-3-1 to 73-1-5 representing 
a desired content easily and correctly. 

The following description explains how the screen 
of Fig. 8 displayed by the set top box 1 on the monitor 
apparatus 8 changes when the user operates the "— »" key of 
the input unit 23 or the button 43 of the remote 
commander 5 in a direction indicated by the arrow A shown 
in Fig. 2 by referring to Figs. 9 to 12 . 

When the user operates the " — key of the input 
unit 23 or the button 43 of the remote commander 5 in a 
direction indicated by the arrow A , the set top box 1 
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gradually changes the screen displayed on the monitor 
apparatus 8 at a speed that allows the user to recognize 
the gradual changes as shown sequentially in Figs. 9 to 
12 . 

On the screen of Fig. 9 displayed on the monitor 
apparatus 8, the cursor 81-3 specifies an icon 71-3-1-1. 
The icon 71-3-1-1 is a child of the icon 71-3-1 specified 
by the cursor 81-2 on the screen shown in Fig. 8. 

As shown in Figs. 10 through 12, the icon 71-3-1-1 
has a child icon 71-3-1-1-1 representing a content or a 
piece of music with a title of "Swing", a child icon 71- 
3-1-1-2 representing a content or a piece of music with a 
title of "Saturday's Night", a child icon 71-3-1-1-3 
representing a content or a piece of music with a title 
of "Tango with Duppy", a child icon 71-3-1-1-4 
representing a content or a piece of music with a title 
of "May Go around a Hill" and a child icon 71-3-1-1-5 
representing a content or a piece of music with a title 
of "Resistance of Love". On the screen displayed on the 
monitor apparatus 8, the icons 71-3-1-1-1 to 71-3-1-1-5 
form a column hierarchical layer, which appears gradually 
on the right side of the column of the hierarchical layer 
comprising the icons 71-3-1-1 to 71-3-1-6, shifting the 
frame of the screen window frame from the left to the 
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right little by little. 

The screen window frame is shifted from the left to 
the right, or from the right to the left, at a low speed 
that allows the user to recognize the changes in what is 
displayed through the window. Such a scroll movement is 
referred to as an animation scroll . 

As a result of the animation scroll, the set top 
box 1 displays the icons 71-3-1-1-1 to 71-3-1-1-5 as 
shown in Fig. 12. The user is thus capable of recognizing 
a parent-child relation 82-3 between the icon 71-3-1-1 
and the icons 71-3-1-1-1 to 71-3-1-1-5 with ease. 

The icon 71-3-1-1-1 is specified to display a 
string of characters, a text and a picture associated 
with a content or a piece of music data with a title of 
"Swing" sung by the artists named Duppy and treated as a 
sub-category of the Pops category of the Japan super- 
category on the screen of the monitor apparatus 8, or to 
download a content or a piece of music data with a title 
of "Swing" sung by the artists named Duppy and treated as 
a sub-category of the Pops category of the Japan super- 
category from the server 4 to the set top box 1. By the 
same token, the icon 71-3-1-1-2 is specified to display a 
string of characters, a text and a picture associated 
with a content or a piece of music data with a title of 
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"Saturday's Night" sung by the artists named Duppy and 
treated as a sub-category of the Pops category of the 
Japan super - category on the screen of the monitor 
apparatus 8, or to download a content or a piece of music 
data with a title of "Saturday's Night" sung by the 
artists named Duppy and treated as a sub-category of the 
Pops category of the Japan super - category from the server 
4 to the set top box 1. In the same way, the icon 71-3-1- 
1-3 is specified to display a string of characters, a 
text and a picture associated with a content or a piece 
of music data with a title of "Tango with Duppy" sung by 
the artists named Duppy and treated as a sub-category of 
the Pops category of the Japan super - category on the 
screen of the monitor apparatus 8, or to download a 
content or a piece of music data with a title of "Tango 
with Duppy" sung by the artists named Duppy and treated 
as a sub-category of the Pops category of the Japan 
super - category from the server 4 to the set top box 1. 

Likewise, the icon 71-3-1-1-4 is specified to 
display a string of characters, a text and a picture 
associated with a content or a piece of music data with a 
title of "May Go around a Hill" sung by the artists named 
Duppy and treated as a sub-category of the Pops category 
of the Japan super - category on the screen of the monitor 
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apparatus 8, or to download a content or a piece of music 
data with a title of "May Go around a Hill" sung by the 
artists named Duppy and treated as a sub-category of the 
Pops category of the Japan super - category from the server 
4 to the set top box 1. Similarly, the icon 71-3-1-1-5 is 
specified to display a string of characters, a text and a 
picture associated with a content or a piece of music 
data with a title of "Resistance of Love" sung by the 
artists named Duppy and treated as a sub -category of the 
Pops category of the Japan super - category on the screen 
of the monitor apparatus 8, or to download a content or a 
piece of music data with a title of "Resistance of Love" 
sung by the artists named Duppy and treated as a sub- 
category of the Pops category of the Japan super - cat egory 
from the server 4 to the set top box 1. 

The icon 71-3-1-1 is- the parent icon of the icons 
71-3-1-1-1 to 71-3-1-1-5 as indicated by a parent-to- 
child relation 82-3 shown in Figs. 9 to 12. 

On the screen shown in Fig. 12, the focus of 
attention has been moved to a hierarchical layer 
including the icon 71-3-1-1 specified by the cursor 81-3. 

As shown in Fig. 12, with all the icons 71-3-1-1-1 
to 71-3-1-1-5 displayed on the screen, the field 72 
displays a string of characters such as Japan 
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corresponding to the super - category icon 71-3 specified 
by the cursor 81-1, displays a string of characters such 
as Pops corresponding to the category icon 71-3-1 
specified by the cursor 81-2 and displays a string of 
characters such as Duppy corresponding to the sub- 
category icon 71-3-1-1 specified by the cursor 81-3. 

As shown in Fig. 12, with all the icons 71-3-1-1-1 
to 71-3-1-1-5 displayed on the screen, the field 73 
displays a phrase such as ""Swing", the title of a 
representative song written by Duppy, is a kind of 
healing music, which provides the listener with a 
softened atmosphere " corresponding to the artist sub- 
category icon 71-3-1-1 specified by the cursor 81-3 on a 
hierarchical layer serving as the focus of attention. 

As shown in Fig. 12, with all the icons 71-3-1-1-1 
to 71-3-1-1-5 displayed on the screen, the field 74 
displays a still or moving picture of Duppy, the name of 
the artists used as the sub-category icon 71-3-1-1 
specified by the cursor 81-3 on a hierarchical layer 
serving as the focus of attention. 

Fig. 13 is a diagram showing a screen displayed by 
the set top box 1 on the monitor apparatus 8 .as a result 
of an operation, which is carried out by the user on the 
" i " key of the input unit 23 or the button 43 of the 
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remote commander 5 in a direction indicated by the arrow 
B shown in Fig. 2 while the set top box 1 is displaying 
the screen shown in Fig. 12 on the monitor apparatus 8 to 
move the cursor 81-3 downward. 

As a result of an operation carried out by the user 
on the " i " key of the input unit 23 or the button 43 of 
the remote commander 5 in a direction indicated by the 
arrow B, presently, the cursor 81-3 is specifying the 
icon 71 - 3 - 1 - 2 . 

The icon 71-3-1-2 has a child icon 71-3-1-2-1 
representing a content or a piece of music data with a 
title of "Hard Driver", a child icon 71-3-1-2-2 
representing a content or a piece of music data with a 
title of "King of Kabukicho", a child icon 71-3-1-2-3 
representing a content or a piece of music data with a 
title of "Wrong Street", a child icon 71-3-1-2-4 
representing a content or a piece of music data with a 
title. of "Always Riding", a child icon 73.-3-1-2-5 
representing a content or a piece of music data with a 
title of "Wandering" and a child icon 71-3-1-2-6 • 
representing a content or a piece of music data with a 
title of "Pottering Woman" . On the screen displayed on 
the monitor apparatus 8, the icons 71-3-1-2-1 to 71-3-1- 
2-6 form a column hierarchical layer, which appears on 
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the right side of the column of the hierarchical layer 
comprising the icons 71-3-1-1 to 71-3-1-6. 

The icon 71-3-1-2-1 is specified to display a 
string of characters, a text and a picture associated 
with a content or a piece of music data with a title of 
"Hard Driver" sung by the artist named Purry Purry and 
treated as a sub-category of the Pops category of the 
Japan super - category on the screen of the monitor 
apparatus 8, or to download a content or a piece of music 
data with a title of "Hard Driver" sung by the artist 
named Purry Purry and treated as a sub-category of the 
Pops category of the Japan super - category from the server 
4 to the set top box 1. By the same token, the icon 71-3- 
1-2-2 is specified to display a string of characters, a 
text and a picture associated with a content or a piece 
of music data with a title of "King of Kabukicho" sung by 
the artist named Purry Purry and treated as a sub- 
category of the Pops category of the Japan super - category 
on the screen of the monitor apparatus 8, or to download 
a content or a piece of music data with a title of "King 
of Kabukicho" sung by the artist named Purry Purry and 
treated as a sub-category of the Pops category of the 
Japan super - category from the server 4 to the set top box 
1. Similarly, the icon 71-3-1-2-3 is specified to display 
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a string of characters, a text and a picture associated 
with a content or a piece of music data with a title of 
"Wrong Street" sung by the artist named Purry Purry and 
treated as a sub-category of the Pops category of the 
Japan super - cat egory on the screen of the monitor 
apparatus 8, or to download a content or a piece of music 
data with a title of "Wrong Street" sung by the artist 
named Purry Purry and treated as a sub-category of the 
Pops category of the Japan super - category from the server 
4 to the set top box 1 . 

In the same way, the icon 71-3-1-2-4 is specified 
to display a string of characters, a text and a picture 
associated with a content or a piece of music data with a 
title of "Always Riding" sung by the artist named Purry 
Purry and treated as a sub-category of the Pops category 
of the Japan super - category on the screen of the monitor 
apparatus 8, or to download a content or a piece of music 
data with a title of "Always Riding" sung by the artist 
named Purry Purry and treated as a sub-category of the 
Pops category of the Japan super - category from the server 
4 to the set top box 1. Likewise, the icon 71-3-1-2-5 is 
specified to display a string of characters, a text and a 
picture associated with a content or a piece of music 
data with a title of "Wandering" sung by the artist named 
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Purry Purry and treated as a sub-category of the Pops 
category of the Japan super - category on the screen of the 
monitor apparatus 8, or to download a content or a piece 
of music data with a title of "Wandering" sung by the 
artist named Purry Purry and treated as a sub-category of 
the Pops category of the Japan super - category from the 
server 4 to the set top box 1. By the same token, the 
icon 71-3-1-2-6 is specified to display a string of 
characters, a text and a picture associated with a 
content or a piece of music data with a title of 
"Pottering Woman" sung by the artist named Purry Purry 
and treated as a sub-category of the Pops category of the 
Japan super - category on the screen of the moni tor 
apparatus 8, or to download a content or a piece of music 
data with a title of "Pottering Woman" sung by the artist * 
named Purry Purry and treated as a sub- category of the 
Pops category of the Japan super - cat egory from the server 
4 to the set top box 1 . 

The icon 71-3-1-2 is the parent icon of the icons 
71-3-1-2-1 to 71-3-1-2-6 as indicated by a parent-to- 
child relation 82-3 shown in Fig. 13 

As shown in Fig. 13, with all the icons 71-3-1-2-1 
to 71-3-1-2-6 displayed on the screen, the field 72 
displays a string of characters such as Japan 
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corresponding to the super - category icon 71-3 specified 
by the cursor 81-1, displays a string of characters such 
as Pops corresponding to the category icon 71-3-1 
specified by the cursor 81-2 and displays a string of 
characters such as Purry Purry corresponding to the sub- 
category icon 71-3-1-2 specified by the cursor 81-3. 

As shown in Fig. 13, with all the icons 71-3-1-2-1 
to 71-3-1-2-6 displayed on the screen, the field 73 
displays a phrase such as "Purry Purry is the name of a 
lovely group newly formed by 3 members of a traditional 
band named Monocorn " corresponding to the artist sub- 
category icon 71-3-1-2 specified by the cursor 81-3 on a 
hierarchical layer serving as the focus of attention. 

As shown in Fig. 13, with all the icons 71-3-1-1-1 
to 71-3-1-1-6 displayed on the screen, the field 74 
displays a still or moving picture of Purry Purry, the 
name of the artist used as the sub-category icon 71-3-1-2 
specified by the cursor 81-3 on a hierarchical layer 
serving as the focus of attention. 

Fig. 14 is a diagram showing a screen displayed by 
the set top box 1 on the monitor apparatus 8 as a result 
of an operation, which is carried out by the user on the 
" T " key of the input unit 23 or the button 43 of the 
remote commander 5 in a direction indicated by the arrow 
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D shown in Fig. 2 while the set top box 1 is displaying 
the screen shown in Fig. 13 on the monitor apparatus 8 to 
move the cursor 81-3 upward. 

As a result of an operation carried out by the user 
on the " T " key of the input unit 23 or the button 43 of 
the remote commander 5 in a direction. indicated by the 
arrow D, presently, the cursor 81-3 is again specifying 
the icon 71-3-1-1 as shown in the screen of Fig. 12 
£3 displayed on the monitor apparatus 8. 

» i*; 

m The following description explains how the screen 

of Fig. 14 displayed by the set top box 1 on the monitor 

C3 

%j apparatus 8 changes when the user operates the "~ >" key of 

s the input unit 23 or the button 43 of the remote 

C3 commander 5 in a direction indicated by the arrow A shown 

JU in Fig. 2 by referring to Figs. 15 to 18. 

W When the user operates the "— key of the input 

unit 23 or the button 43 of the remote commander 5 in a 
direction indicated by the arrow A, the set top box 1 
gradually changes the screen displayed on the monitor 
apparatus 8 at a speed that all ows the user to recoonize 
the gradual changes as shown sequentially in Figs. 15 to 
18 . 

On the screen of Fig. 15 displayed on the monitor 
apparatus 8, the cursor 81-4 specifies an icon 71-3-1-1-1. 
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The icon 71-3-1-1-1 is a child of the icon 73-1-1-1 
specified by the cursor 81-3 on the screen shown in Fig. 
14 . 

As shown in Fig. 18, the icon 71-3-1-1-1 has a 
child icon 71-3-1-1-1-1 named "Trial listening", a child 
icon 71-3-1-1-1-2 named "Profile", a child icon 71-3-1-1- 
1-3 named "Information on the Song", a child icon 71-3-1- 
1-1-4 named "Purchase" and a child icon 71-3-1-1-1-5 
named "Comment". On the screen displayed on the monitor 
apparatus 8, the icons 71-3-1-1-1-1 to 71-3-1-1-1-5 form 
a column hierarchical layer, which appears gradually on 
the right side of the column of the hierarchical layer 
comprising the icons 71-3-1-1-1 to 71-3-1-1-5, shifting 
the frame of the screen window frame from the left to the 
right little by little. 

The icon 71-3-1-1-1-1 is specified to listen to a 
content or a piece of music data with a title of "Swing" 
sung by the artists named Duppy and treated as a sub- 
category of the Pops category of the Japan super - category 
on a trial basis. By the same token, the icon 71-3-1-1-1- 
2 is specified to display a detailed profile of a content 
or a piece of music data with a title of "Swing" sung by 
the artists named Duppy and treated as a sub-category of 
the Pops category of the Japan super - category on the 
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screen of the monitor apparatus 8. In the same way, the 
icon 71-3-1-1-1-3 is specified to display detailed 
information on a content or a piece of music data with a 
title of "Swing" sung by the artists named Duppy and 
treated as a sub-category of the Pops category of the 
Japan super - category on the screen of the monitor 
apparatus 8 . 

Likewise, the icon 71-3-1-1-1-4 is specified to 
purchase a content or a piece of music data with a title 
of "Swing" sung by the artists named Duppy and treated as 
a sub-category of the Pops category of the Japan super- 
category on the screen of the monitor apparatus 8 by 
downloading the content or the piece of music data from 
the server 4 to the set top box 1. Similarly, the icon 
71-3-1-1-1-5 is specified by the user to transmit a 
comment on a content or a piece of music data with a 
title of "Swing" sung by the artists named Duppy and 
treated as a sub-category of the Pops category of the 
Japan super - category on the screen of the monitor 
apparatus 8 to a content provider by way of the network 3 . 

The icon 71-3-1-1-1 is the parent icon of the icons 
71-3-1-1-1-1 to 71-3-1-1-1-5 as indicated by a parent-to- 
child relation 82-4 shown in Figs. 15 to 18. 

On the screen shown in Fig. 18, the focus of 
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attention has been moved to a hierarchical layer 
including the icon 71-3-1-1-1 specified by the cursor 81- 
4 . 

As shown in Fig. 18, with all the icons 71-3-1-1-1 
1 to 71-3-1-1-1-5 displayed on the screen, the field 72 
displays a string of characters such as Japan 
corresponding to the super - category icon 71-3 specified 
by the cursor 81-1, displays a string of characters such 
as Pops corresponding to the category icon 71-3-1 
specified by the cursor 81-2, displays a string of 
characters such as Duppy corresponding to the sub- 
category icon 71-3-1-1 specified by the cursor 81-3 and 
displays a string of characters such as "Swing" assigned 
as the title of a content or a piece of music data 
represented by the icon 71-3-1-1-1 specified by the 
cursor 81-4. 

Since the set top box 1 displays character strings 
for the super-category icon 71-3, the category icon 71-3- 
1 and the sub-category icon 71-3-1-1-1 as-described above 
on the monitor apparatus 5, the user is capable or 
recognizing the classifications of a specified content at 
the sub - category , category and super - category levels with 
ease. 

As shown in Fig. 18, with all the icons 71-3-1-1-1- 
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1 to 71-3-1-1-1-5 displayed on the screen, the field 73 
displays a phrase such as "Number one in the original 

chart " corresponding to the icon 71-3-1-1-1 specified 

by the cursor 81-4 on a hierarchical layer serving as the 
focus of attention. 

As shown in Fig. 18, with all the icons 71-3-1-1-1- 
1 to 71-3-1-1-1-5 displayed on the screen, the field 74 
displays a still or moving picture associated with 
"Swing", the title of a content or a piece of music data 
represented by the icon 71-3-1-1-1 specified by the 
cursor 81-4 on a hierarchical layer serving as the focus 
of attention. 

Fig. 19 is a diagram showing a screen displayed by 
the set top- box 1 on the monitor apparatus 8 as a result 
of an operation, which is carried out by the user on the 
" i " key of the input unit 23 or the button 43 of the 
remote commander 5 in a direction indicated by the arrow 
B shown in Fig. 2 while the set top box 1 is displaying 
the screen shown in Fig. 18 on the monitor apparatus 8 to 
move the cursor 81-4 downward. 

As a result of an operation carried out by the user 
on the " i " key of the input unit 23 or the button 43 of 
the remote commander 5 in a direction indicated by the 
arrow B, presently, the cursor 81-4 is specifying the 
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icon 71-3-1-1-2 . 

As shown in Fig. 19, the icon 71-3-1-1-2 has a 
child icon 71-3-1-1-2-1 named "Trial listening", a child 
icon 71-3-1-1-2-2 named "Profile", a child icon 71-3-1-1- 
2-3 named "Information on the Song", a child icon 71-3-1- 
1-2-4 named "Purchase" and a child icon 71-3-1-1-2-5 
named "Comment". On the screen displayed on the monitor 
Q apparatus 8, the icons 71-3-1-1-2-1 to 71-3-1-1-2-5 form 

SI a column hierarchical layer, which appears on the right 

v 42 side of the column of the hierarchical layer comprising 

MS the icons 71-3-1-1-1 to 71-3-1-1-5. 

b The icon 71-3-1-1-2-1 is specified to listen to a 

M= ' 

content or a piece of music data with a title of 
^ "Saturday's Night" sung by the. artists named Duppy and 

treated as a sub-category of the Pops category of the 
Japan super - category on a trial basis. By the same token, 
the icon 71-3-1-1-2-2 is specified to display a detailed 
profile of a content or a piece of music data with a 
title of "Saturday's Night" sung by the artists named 
Duppy and treated as a sub-category of the Pops category 
of the Japan super - category on the screen of the monitor 
apparatus 8. In the same way, the icon 71-3-1-1-2-3 is 
specified to display detailed information on a content or 
a piece of music data with a title of "Saturday's Night" 
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sung by the artists named Duppy and treated as a sub- 
category of the Pops category of the Japan super - category 
on the screen of the monitor apparatus 8. 

Likewise, the icon 71-3-1-1-2-4 is specified to 
purchase a content or a piece of music data with a title 
of "Saturday's Night" sung by the artists named Duppy and 
treated as a sub-category of the Pops category of the 
Japan super- category on the screen of the monitor 
apparatus 8 by downloading the content or the piece of 
music data from the server 4 to the set top box 1. 
Similarly, the icon 71-3-1-1-2-5 is specified by the user 
to transmit a comment on a content or a piece of music 
data with a title of "Saturday's Night" sung by the 
artists named Duppy and treated as a sub-category of the 
Pops category of the Japan super - cat egory on the screen 
of the monitor apparatus 8 to a content provider by way 
of the network 3 . 

The icon 71-3-1-1-2 is the parent icon of the icons 
71-3-1-1-2-1 to 71-3-1-1-2-5 as indicated by a parent-to- 
child relation 82-4 shown in Fig. 19. 

As shown in Fig. 19, with all the icons 71-3-1-1-2- 
1 to 71-3-1-1-2-5 displayed on the screen, the field 72 
displays a string of characters such as Japan 
corresponding to the super - category icon 71-3 specified 
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by the cursor 81-1, displays a string of characters such 
as Pops corresponding to the category icon 71-3-1 
specified by the cursor 81-2, displays a string of 
characters such as Duppy corresponding to the sub- 
category icon 71-3-1-1 specified by the cursor 81-3 and 
displays a string of characters such as "Saturday's 
Night" assigned as the title of a content or a piece of 
music data represented by the icon 71-3-1-1-2 specified 
by the cursor 81-4. 

As shown in Fig. 19, with all the icons 71-3-1-1-2 
1 to 71 -3 - 1 - 1 - 2 - 5 displayed on the screen, the field 73 
displays a phrase such as "Received a department award 

from the Japan Grand CD Award Committee " 

corresponding to the icon 71-3-1-1-2 specified by the 
cursor 81-4 on a hierarchical layer serving as the focus 
of attention. 

As shown in Fig. 19, with all the icons 71-3-1-1-2- 
1 to 71-3-1-1-2-5 displayed on the screen, the field 74 
displays a still or moving picture associated with 
"Saturday's Night", the title of a content or a piece of 
music data represented by the icon 71-3-1-1-2 specified 
by the cursor 81-4 on a hierarchical layer serving as the 
focus of attention. 

Fig. 20 is a diagram showing a screen displayed by 
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the set top box 1 on the monitor apparatus 8 as a result 
of an operation, which is carried out by the user on the 
" I " key of the input unit 23 or the button 43 of the 
remote commander 5 in a direction indicated by the arrow 
B shown in Fig. 2 while the set top box 1 is displaying 
the screen shown in Fig. 19 on the monitor apparatus 8 to 
move the cursor 81-4 downward. 

As a result of an operation carried out by the user 
on the " i " key of the input unit 23 or the button 43 of 
the remote commander 5 in a direction indicated by the 
arrow B, presently, the cursor 81-4 is specifying the 
icon 71-3-1-1-3 . 

As shown in Fig. 20, the icon 71-3-1-1-3 has a 
child icon 71-3-1-1-3-1 named "Trial listening", a child 
icon 71-3-1-1-3-2 named "Profile", a child icon 71-3-1-1- 
3-3 named "Information on the Song", a child icon 71-3-1- 
1-3-4 named "Purchase" and a child icon 71-3-1-1-3-5 
named "Comment". On the screen displayed on the monitor 
apparatus 8, the icons 71-3-1-1-3-1 to 71-3-1-1-3-5 form 
a column hierarchical layer, which appears on the right 
side of the column of the hierarchical layer comprising 
the icons 71-3-1-1-1 to 71-3-1-1-5. 

The icon 71-3-1-1-3-1 is specified to listen to a 
content or a piece of music data with a title of "Tango 
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with Duppy" sung by the artists named Duppy and treated 
as a sub-category of the Pops category of the Japan 
super- category on a trial basis. By the same token, the 
icon 71-3-1-1-3-2 is specified to display a detailed 
profile of a content or a piece of music data with a 
title of "Tango with Duppy" sung by the artists named 
Duppy and treated as a sub-category of the Pops category 
of the Japan super - category on the screen of the monitor 
apparatus 8. In the same way, the icon 71-3-1-1-3-3 is 
specified to display detailed information on a content or 
fy a piece of music data with a title of "Tango with Duppy" 

IS 

jLi sung by the artists named Duppy and treated as a sub- 

i: H 

1*1 category of the Pops category of the Japan super - category 

O on the screen of the monitor apparatus 8. 

Likewise, the icon 71-3-1-1-3-4 is specified to 
purchase a content or a piece of music data with a title 
of "Tango with Duppy" sung by the artists named Duppy and 
treated as a sub-category of the Pops category of the 
Japan super - category on the screen of the monitor 
apparatus 8 by downloading the content or the piece of 
music data with a title of "Tango with Duppy" sung by the 
artists named Duppy and treated as a sub-category of the 
Pops category of the Japan super - category from the server 
4 to the set top box 1 . Similarly, the icon 71-3-1-1-3-5 
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is specified by the user to transmit a comment on a 
content or a piece of music data with a title of "Tango 
with Duppy" sung by the artists named Duppy and treated" 
as a sub-category of the Pops category of the Japan 
super - category on the screen of the monitor apparatus 8 
to a content provider by way of the network 3 . 

The icon 71-3-1-1-3 is the parent icon of the icons 
71-3-1-1-3-1 to 71-3-1-1-3-5 as indicated by a parent-to- 
child relation 82-4 shown in Fig. 20. 

As shown in Fig. 20, with all the icons 71-3-1-1-3- 
1 to 71-3-1-1-3-5 displayed on the screen, the field 72 
displays a string of characters such as Japan 
corresponding to the super - category icon 71-3 specified 
by the cursor 81-1, displays a string of characters such 
as Pops corresponding to the category icon 71-3-1 
specified by the cursor 81-2, displays a string of 
characters such as Duppy corresponding to the sub- 
category icon 71-3-1-1 specified by the cursor 81-3 and 
displays a string of characters such as "Tango with 
Duppy" assigned as the title of a content or a piece of 
music data represented by the icon 71-3-1-1-3 specified 
by the cursor 81-4. 

As shown in Fig. 20, with all the icons 71-3-1-1-3- 
1 to 71-3-1-1-3-5 displayed on the screen, the field 73 
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displays a phrase such as ""Tango with Duppy" performed 

by a famous cellist " corresponding to the icon 71-3- 

1-1-3 specified by the cursor 81-4 on a hierarchical 
layer serving as the focus of attention. 

As shown in Fig. 20, with all the icons 71-3-1-1-3- 
1 to 71-3-1-1-3-5 displayed on the screen, the field 74 
displays a still or moving picture associated with "Tango 
with Duppy", the title of a content or a piece of music 
data represented by the icon 71-3-1-1-3 specified by the 
cursor 81-4 on a hierarchical layer serving as the focus 
of attention. 

Fig. 21 is a diagram showing a screen displayed by 
the set top box 1 on the monitor apparatus 8 as a result 
of an operation, which is carried out by the user on the 
" i " key of the input unit 23 or the button 43 of the 
remote commander 5 in a direction indicated by the arrow 
B shown in Fig. 2 while the set top box 1 is displaying 
the screen shown in Fig. 20 on the monitor apparatus 8 to 
move the cursor 81-4 downward. 

As a result of an operation carried out by the user 
on the " i " key of the input unit 23 or the button 43 of 
the remote commander 5 in a direction indicated by the 
arrow B, presently, the cursor 81-4 is specifying the 
icon 71 - 3 - 1 - 1 - 4 . 
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As shown in Fig. 21, the icon 71-3-1-1-4 has a 
child icon 71-3-1-1-4-1 named "Trial listening", a child 
icon 71-3-1-1-4-2 named "Profile", a child icon 71-3-1-1- 
4-3 named "Information on the Song", a child icon 71-3-1- 
1-4-4 named "Purchase" and a child icon 71-3-1-1-4-5 
named "Comment". On the screen displayed on the monitor 
apparatus 8, the icons 71-3-1-1-4-1 to 71-3-1-1-4-5 form 
a column hierarchical layer, which appears on the right 
side of the column of the hierarchical layer comprising 
the icons 71-3-1-1-1 to 71-3-1-1-5. 

The icon 71-3-1-1-4-1 is specified to listen to a 
content or a piece of music data with a title of "May Go 
around a Hill" sung by the artists named Duppy and 
treated as a sub- category of the Pops category of the 
Japan super - category on a trial basis. By the same token, 
the icon 71-3-1-1-4-2 is specified to display a detailed 
profile of a content or a piece of music data with a 
title of "May Go around a Hill" sung by the artists named 
Duppy and treated as a sub-category of the Pops category 
of the Japan super - category on the screen of the monitor 
apparatus 8. In the same way, the icon 71-3-1-1-4-3 is 
specified to display detailed information on a content or 
a piece of music data with a title of "May Go around a 
Hill" sung by the artists named Duppy and treated as a 
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sub-category of the Pops category of the Japan super- 
category on the screen of the monitor apparatus 8. 

Likewise, the icon 71-3-1-1-4-4 is specified to 
purchase a content or a piece of music data with a title 
of "May Go around a Hill" sung by the artists named Duppy 
and treated as a sub-category of the Pops category of the 
Japan super - category on the screen of the monitor 
P apparatus 8 by downloading the content or the piece of 

Cjl music data with a title of "May Go around a Hill" sung by 

*J3 the artists named Duppy and treated as a sub-category of 

the Pops category of the Japan super - category from the 
is server 4 to the set top box 1. Similarly, the icon 71-3- 

O 1-1-4-5 is specified by the user to transmit a comment on 

8!J a content or a piece of music data with a title of "May 

E3 

Q Go around a Hill" sung by the artists named Duppy and 

treated as a sub-category of the Pops category of the 
Japan super - category on the screen of the monitor 
apparatus 8 to a content provider by way of the network 3 . 

The icon 71-3-1-1-4 is the parent icon of the icons 
71-3-1-1-4-1 to 71-3-1-1-4-5 as indicated by a parent-to- 
child relation 82-4 shown in Fig. 21. 

As shown in Fig. 21, with all the icons 71-3-1-1-4- 
1 to 71-3-1-1-4-5 displayed on the screen, the field 72 
displays a string of characters such as Japan 
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corresponding to the super - category icon 71-3 specified 
by the cursor 81-1, displays a string of characters such 
as Pops corresponding to the category icon 71-3-1 
specified by the cursor 81-2, displays a string of 
characters such as Duppy corresponding to the sub- 
category icon 71-3-1-1 specified by the cursor 81-3 and 
displays a string of characters such as "May Go around a 
Hill" assigned as the title of a content or a piece of 
music data represented by the icon 71-3-1-1-4 specified 
by the cursor 81-4. 

As shown in Fig. 21, with all the icons 71-3-1-1-4 
1 to 71-3-1-1-4-5 displayed on the screen, the field 73 

displays a phrase such as ""May Go around a Hill" is " 

corresponding to the icon 71-3-1-1-4 specified by the 
cursor 81-4 on a hierarchical layer serving as the focus 
of attention. 

As shown in Fig. 21, with all the icons 71-3-1-1-4 
1 to 71-3-1-1-4-5 displayed on the screen, the field 74 
displays a still or moving picture associated with "May 
Go around a Hill", the title of a content or a piece of 
music data represented by the icon 71-3-1-1-4 specified 
by the cursor 81-4 on a hierarchical layer serving as the 
focus of attention. 

Fig. 22 is a diagram showing a screen displayed by 
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the set top box 1 on the monitor apparatus 8 as a result 
of an operation, which is carried out by the user on the 

»" key of the input unit 23 or the button 43 of the 
remote commander 5 in a direction indicated by the arrow 
A shown in Fig. 2 while the set top box 1 is displaying 
the screen shown in Fig. 21 on the monitor apparatus 8 to 
move the cursor 81-4 to the column on the right side. 

On the screen of Fig. 22 displayed on the monitor 
apparatus 8, the cursor 81-5 specifies an icon 71-3-1-1- 
4-1. The icon 71-3-1-1-4-1 is a child of the icon 71-1-1- 
4, specified by the cursor 81-4 on the screen shown in 
Fig. 21. 

As a result of an operation carried out by the user 
on the «— key of the input unit 23 or the button 43 of 
the remote commander 5 in a direction indicated by the 
arrow A described above, the focus of attention in the 
example shown in Fig. 22 is shifted to a hierarchical 
layer including the icon 71-3-1-1-4-1, which is a child 
of the icon 71-3-1-1-4, specified by the cursor 81-5. 

If the user operates the Confirm key after the "— 
key of the input unit 23 or the button 43 of the remote 
commander 5 in a direction indicated by the arrow E after 
the direction indicated by the arrow A shown in Fig. 2 
while the set top box 1 is displaying the screen shown in 
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Fig. 22 on the monitor apparatus 8, the set top box 1 
will display a trial - 1 i s tening window 91. 

The set top box 1 displays the ^trial - 1 i s tening 
window 91 on the monitor apparatus 8 by gradually zooming 
up the window 91 to a large size as shown in Figs. 23 and 
24 from the icon 71-3-1-1-4-1 at a speed that allows the 
user to recognize the gradual change in window size. 

In the following description, the icons 71-1 to 71- 
3-1-1-4-5 are denoted by a generic reference numeral 71 
unless there is a need to distinguish a particular icon 
from the others. By the same token, the cursors 81-1 to 
81-5 are denoted by a generic reference numeral 81 unless 
there is a need to distinguish a particular cursor from 
the others . 

Fig. 25 is a diagram showing a typical screen for 
setting the. number of icon hierarchical layers to be 
displayed by the set top box 1 on the monitor apparatus 8. 
The number of icon hierarchical layers to be displayed by 
the set top box 1 on the monitor apparatus 8 is entered 
by the user to a field 101 by operating the remote 
commander 5 . An integer equal to or greater than 2 can be 
entered via the remote commander 5 . 

If a button 102 named Default is clicked, the set 
top box 1 sets a predetermined number of typically 3 in 
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the field 101. 

If a button 103 named OK is clicked after an 
integer equal to or greater than 2 has been set in the 
field 101, the integer is stored in a data area of the 
memory 31. Thereafter, the set top box 1 displays as many 
hierarchical layers of icons 71 on the monitor apparatus 
8 as indicated by the integer. 

Assuming that the OK button 103 is clicked after an 
integer of 2 has been set in the field 101, the set top 
box 1 displays 2 hierarchical layers of icons 71 on the 
monitor apparatus 8. If the OK button 103 is clicked 
after an integer of 5 has been set in the field 101, on 
the other hand, the set top box 1 displays 5 hierarchical 
layers of icons 71 on the monitor apparatus 8. 

As described above, the set top box 1 displays as 
many hierarchical layers of icons 71 on the monitor 
apparatus 8 as indicated by an integer set by the user. 

It should be noted that the set top box 1 may also 
determine the number of layers of icons 71 from the width 
and the height of a display area on the monitor apparatus 
8 and the predetermined width and the predetermined 
height of each icon. In this case, the set top box 1 is 
capable of displaying icons 71 on the monitor apparatus 8 
with each icon 71 having size large enough to be seen by 
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the user with ease. 

The set top box 1 may also determine the size of 
each character or the font size displayed in each icon 71 
for the width and the height of the icon 71. Typically, 
the character size or the font size for each width and 
height of the icon 71 is stored in advance. The set top 
box 1 then selects a proper one of the stored sizes of 
characters or the font sizes for the width and the height 
of the icon 71 . 

After the set top box 1 selects a proper one of the 
stored sizes of characters for the width and the height 
of the icon 71, the set top box 1 then displays icons 71 
on the monitor apparatus 8 with every icon 71 including 
characters each having a size large enough to be seen by 
the user with ease. 

The following description explains processing 
carried out by the CPU 51 employed in the internal 
control unit 25 by execution of the control program 
stored in the control -program area in the memory 31 to 
receive movie and music distribution service information 
and music data conveyed in a broadcast wave by referring 
to a flowchart shown in Fig. 26. As shown in the figure, 
the flowchart begins with a step Sll at which the CPU 51 
executes the control program to extract movie and music 
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distribution service information from a broadcast wave of 
a desired channel received by the tuner 21 and then 
stores the information in a data area of the memory 31. 

The flow of the control program then goes on to a 
next step S12 at which necessary music data is determined 
on the basis of the movie and music distribution service 
information stored in the memory 31. The flow of the 
□ control program then goes on to a next step S13 at which 

the music data is extracted from a broadcast wave 
received by the tuner 21 and presented to the user. 
Typically, the audio - signal -processing unit 27 decodes 
the music data and outputs music obtained as a result of 
the decoding to the speaker 9 in accordance with the 
control program. Then, the processing is ended. 

As described above, the set top box 1 determines 
desired music data based on movie and music distribution 
service information received as a broadcast wave, 
extracts the music data from the wave and presents the 
data to the user. 

The following description explains processing 
carried out by the CPU 51 employed in the internal 
control unit 25 by execution of the control program 
stored in the control -program area in the memory 31 to 
receive movie and music distribution service information 
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conveyed in a broadcast wave and music data transmitted 
through a network by referring to a flowchart shown in 
Fig. 27. As shown in the figure, the flowchart begins 
with a step S31 at which the CPU 51 executes the control 
program to extract movie and music distribution service 
information from a broadcast wave of a desired channel 
received by the tuner 21 and then stores the information 
in a data area of the memory 31. 
(§3 The flow of the control program then goes on to a 

Q next step S32 at which necessary music data is determined 

jfjj on the basis of the movie and music distribution service 

1M= information stored in the memory 31. The flow of the 

O 

M control program then goes on to a next step S33 at which 

O the communication control unit 22 is driven to issue a 

request for transmission of the music data to the server 
4 by way of the network 3. As an alternative/ in 
accordance with the control program, the communication 
control unit 22 may issue a request for transmission of 
the music data to the server 4 through a telephone line 
not shown in the figure. 

The flow of the control program then goes on to a 
next step S34 at which the communication control unit 22 
is driven to receive the music data transmitted by the 
server 4 by way of the network 3 and present the data to 
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the user. As an alternative, the communication control 
unit 22 is driven to receive the music data transmitted 
by the server 4 by way of the telephone line in 
accordance with the control program. Typically, the 
audio- signal -processing unit 27 decodes the music data 
and outputs music obtained as a result of the decoding to 
the speaker 9. As an alternative, the home-network I/O 
C3 control unit 30 is driven to transfer the music data to 

1m the video disc recorder 7 by way of the home network 6 

^ and have the data recorded therein in accordance with the 

« : 
'cs— 

^ control program. Then, the processing is ended. 

^ As described above, the set top box 1 is capable of 

J=- determining desired music data based on movie and music 

Jjf distribution service information received as a broadcast 

w wave, receiving the music data transmitted by the server 

4 by way of the network 3 or the telephone line and 
presenting the data to the user. 

The following description explains processing 
carried out by the CPU 51 employed in the internal 
control unit 25 by execution of the control program 
stored in the control -program area in the memory 31 to 
receive movie and music distribution service information 
conveyed in a broadcast wave or transmitted by the server 
4 by way of the network 3 and music data transmitted 
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through the network by referring to a flowchart shown in 
Fig. 28. As shown in the figure, the flowchart begins 
with a step S51 at which the CPU 51. executes the control 
program to extract movie and music distribution service 
information from a broadcast wave of a desired channel 
received by the tuner 21 and then stores the information 
in a data area of the memory 31 . 

The flow of the control program then goes on to a 
next step S52 at which necessary music data is determined 
on the basis of the movie and music distribution service 
information stored in the memory 31. The flow of the 
control program then goes on to a next step S53 at which 

the communication control unit 22 is driven by a signal 

Hi 

^ generated by the operation control unit 24 to issue a 

request for transmission of data such as the more 
detailed movie and music distribution service information 
to the server 4 by way of the network 3 when the user 
needs more detailed movie and music distribution service 
information, wants to listen to a piece of music on a 
trial basis, wants to see a music clip or wants to do 
something else. As an alternative, the communication 
control unit 22 is driven by a signal generated by the 
operation control unit 24 to issue a request for 
transmission of data such as the more detailed movie and 
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music distribution service information to the server 4 
through a telephone line not shown in the figure in 
accordance with the control program. 

The flow of the control program then goes on to a 
next step S54 at which the communication control unit 22 
is driven to issue a request for transmission of the 
music data to the server 4 by way of the network 3 when 
Q the user finds a desired piece of music. As an 

§1 alternative, in accordance with the control program, the 

communication control unit 22 may issue a request for 

; J3 transmission of the music data to the server 4 through 

fy 

* the telephone line not shown. 

C3 The flow of the control program then goes on to a 

next step S55 at which the communication control unit 22 

Q 

W is driven to receive the music data transmitted by the 

server 4 by way of the network 3 and present the data to 
the user. As an alternative, the communication control 
unit 22 is driven to receive the music data transmitted 
by the server 4 by way of the telephone line not shown in 
accordance with the control program. Typically, the 
audio- signal -processing unit 27 decodes the music data 
and outputs music obtained as a result of the decoding to 
the speaker 9. As an alternative, the home-network I/O 
control unit 30 is driven to transfer the music data to 
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the video disc recorder 7 by way of the home network 6 
and have the data recorded therein in accordance with the 
control program. Then, the processing is ended. 

As described above, the set top box 1 is capable of 
receiving movie and music distribution service 
information conveyed in a broadcast wave or transmitted 
by the server 4 by way of the network 3, determining 
desired music data based on the received movie and music 
distribution service information-, receiving the music 
data transmitted by the server 4 by way of the network 3 
or the telephone line and presenting the data to the user. 

The following description explains processing 
carried out by the CPU 51 employed in the internal 
control unit 25 by execution of the control program 
stored in the con trol - program area in, the memory 31 to 
receive movie and music distribution service information 
and music data transmitted by the server 4 by way of the 
network 3 by referring to a flowchart shown in Fig. 29. 
As shown in the figure, the flowchart begins with a step 
S71 at which, in accordance with the control program, the 
communication control unit 22 is driven to make an access 
to the server 4 through the network 3 in order to acquire 
movie and music distribution service information and then 
store the information in a data area of the memory 31. 
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The flow of the control program then goes on to a 
next step S72 at which necessary music data is determined 
on the basis of the movie and music distribution service 
information stored in the memory 31. The flow of the 
control program then goes on to a next step S73 at which 
the communication control unit 22 is driven by a signal 
generated by the operation control unit 24 to issue a 
yj request for transmission of data such as the more 

§3 detailed movie and music distribution service information 

O to the server 4 by way of the network 3 when the user 

EU needs more detailed movie and music distribution service 

listen to a piece of music on a 
see a music clip or wants to do 

control program then goes on to a 
next step S74 at which the communication control unit 22 
is driven to issue a request for transmission of the 
music data to the server 4 by way of the network 3 in 
accordance with an operation carried out typically on the 
input unit 23 when the user finds a desired piece of 
music and wants music data of the desired music. 

The flow of the control program then goes on to a 
next step S75 at which the communication control unit 22 
is driven to receive the music data transmitted by the 
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information, wants to 
trial basis, wants to 
something else. 

The flow of the 




server 4 by way of the network 3 and present the data to 
the user. Then, the processing is ended. 

As described above, the set top box 1 is capable of 
receiving movie and music distribution service 
information transmitted by the server 4 by way of the 
network 3, determining desired music data based on the 
received movie and music distribution service information, 
O receiving the music data transmitted by the server 4 by 

yi way of the network 3 and presenting the data to the user. 

y3 Th « following description explains processing 

O 

;-J3 carried out by the CPU 51 employed in the internal 

k control unit 25 by execution of the control program 

i: 

£3 stored in the control - program area in the memory 31 to 

|J display icons 71 by referring to a flowchart shown in Fig. 

€3 3 0. 

As shown in the figure, the flowchart begins with a 
step S101 at which the control program is executed to 
read in the number of hierarchical layers of icons 71 to 
be displayed on the monitor apparatus 8 from a data area 
of the memory 31. As described earlier, the number of 
hierarchical layers is set on the screen shown in Fig. 25. 
The flow of the control program then goes on to a next 
step S102 at which the graphics - display- signal - forming 
unit 29 is driven to display icons 71 pertaining to a 
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deepest hierarchical layer specified by the cursor 81 on 
the monitor apparatus 8. 

The flow of the control program then goes on to a 
next step S103 to drive the graphics - display - signal - 
forming unit 29 to display icons 71, which are child 
icons of an icon 71 specified by the cursor 81 on the 
deepest hierarchical layer, on the monitor apparatus 8. 

The flow of the control program then goes on to a 
next step S104 at which the number of already displayed 
hierarchical layers is set at 2. The flow of the control 
program then goes on to a next step S105 at which the 
deepest hierarchical layer specified by the cursor 81 is 
taken as a currently displayed hierarchical layer. 

The flow of the control program then goes on to a 
next step S106 to form a judgment as to whether or not 
the number of already displayed hierarchical layers is 
equal to the number of hierarchical layers of icons 71 to 
be displayed on the monitor apparatus 8 read in at the 
step S101. If the outcome of the judgment indicates that 
the number of already displayed hierarchical layers is 
not equal to the number of hierarchical layers of icons 
71 to be displayed on the monitor apparatus 8, the flow 
of the control program goes on to a next step S107 at 
which the graphics - display- signal - forming unit 29 is 
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driven to display icons 71 pertaining to the parent 
hierarchical layer of the currently displayed 
hierarchical layer on the monitor apparatus 8. 

The flow of the control program then goes on to a 
next step S108 at which the number of already displayed 
hierarchical layers is incremented. Then, the flow of the 
control program then goes on' to a next step S109 at which 
the parent hierarchical layer of the currently displayed 
hierarchical layer is set as the currently displayed 
hierarchical layer. The flow of the control program then 
goes back to the step S106 to again form a judgment as to 
whether or not the number of already displayed 
hierarchical layers is equal to the number of 
hierarchical layers of icons 71 to be displayed on the 
monitor apparatus 8 read in at the step S101. 

If the outcome of the judgment formed at the step 
S106 indicates that the number of already displayed 
hierarchical layers is equal to the number of 
hierarchical layers of icons 71 to be displayed on the 
monitor apparatus 8, on the other hand, the processing is 
ended. This is because all hierarchical layers of icons 
71 to be displayed have already appeared on the monitor 
apparatus 8 . 

As described above, the set top box 1 displays as 
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many hierarchical layers on the monitor apparatus 8 as 
indicated by the number of hierarchical layers of icons 
71 to be displayed set on the screen shown in Fig. 25. 

The following description explains processing 
carried out by the CPU 51 employed in the internal 
control unit 25 by execution of the control program 
stored in the control - program area in the memory 31 to 
change a diisplay of icons by referring to a flowchart 
shown in Figs. 31 and 32. As shown in the figures, the 
flowchart begins with a step Sill at which the control 
program is executed to form a judgment as to whether or 
not a signal supplied by the operation control unit 24 is 
a key input entered by operating the input unit 23 or the 
remote commander 5. The judgment is formed at the step 
Sill repeatedly till a key input is entered via the input 
unit 23 or the remote commander 5. 

As the outcome of the judgment formed at the step 
Sill indicates existence of a key input entered via the 
input unit 23 or the remote commander 5, the flow of the 
control program goes on to a step S112 to form a judgment 
as to whether or not the signal supplied by the operation 
control unit 24 represents an operation of the " T " or 
" i " key of the input unit 23 or an operation of the 
button 43 of the remote commander 5 in a direction 
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indicated by the arrow B or D shown in Fig. 2. If the 
outcome of the judgment indicates that the signal 
supplied by the operation control unit 24 represents an 
operation of the " T " or " i " key of the input unit 23 or 
an operation of the button 43 of the remote commander 5 
in a direction indicated by the arrow B or D shown in Fig 
2, the flow of the control program goes on to a step S113 

At the step S113 of the control program, a signal 
supplied by the internal control unit 25 to the graphics- 
display - signal - forming unit 29 is examined to form a 
judgment as to whether or not an icon 71 exists at an 
adjacent icon position in the upward direction relative 
to an icon 71 specified by the cursor 81 on a 
hierarchical layer serving as a target of focused 
attention for an operation of the " T " key of the input 
unit 23 or an" operation of the button 43 of the remote 
commander 5 in a direction indicated by the arrow D shown 
in Fig. 2, or an icon 71 exists at an adjacent icon 
position in the downward direction for an operation of 
the " 1 " key of the input unit 23 or an operation of the 
button 43 of the remote commander 5 in a direction 
indicated by the arrow B shown in Fig. 2. If the outcome 
of the judgment indicates that an icon 71 exists at an 
adjacent icon position in a direction corresponding to 
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the operation of the key of the input unit 23 or the 
button 43, the flow of the control program goes on to a 
step S114 at which the cursor 81 is moved to the icon 
existing in the direction. Then, the flow of the control 
program goes on to a step S116. 

If the outcome of the judgment formed at the step 
S113 indicates that an icon 71 does not exist at an 
adjacent icon position in a direction corresponding to 
the operation of the key of the input unit 23 or the 
button 43, on the other hand, the flow of the control 
program goes on to a step S115 at which the cursor 81 is 
moved to an icon 71 at the end of a direction opposite to 
the direction corresponding to the operation of the key 
of the input unit 23 or the button 43. Then, the flow of 
the control program goes on to the step S116. 

At the step S116 of the control program, a string 
of characters, a text and a picture associated with the 
icon 71 specified by the cursor 81 are displayed on the 
fields 72, 73 and 74 respectively. 

Then, the flow of the control program goes on to a 
step S117 to form a judgment as to whether or not child 
icons 71 of the icon 71 specified by the cursor 81 exist. 
If the outcome of the judgment indicates that child icons 
71 of the icon 71 specified by the cursor 81 exist, the 

94 



flow of the control program goes on to a step S118 at 
which the child icons 71 are displayed on the right-hand 
side of the icon 71 specified by the cursor 81. The flow 
of the control program then goes back to the step Sill to 
repeat the processing. 

If the outcome of the judgment formed at the step 
S117 indicates that a child icon 71 of the icon 71 
^ fc specified by the cursor 81 does not exist, on the other 

WW 

Jfj hand, the flow of the control program goes on to a step 

S119 at which none is displayed on the right-hand side of 
Jr § the icon 71 specified by the cursor 81. The flow of the 

£ 

^ control program then goes back to the step Sill to repeat 

£l the processing. 

|n I 

If the outcome of the judgment formed at the step 

E3 

S112 indicates that the signal supplied by the operation 
control unit 24 does not represent an operation of the 
" T " or " I " key of the input unit 23 or an operation of 
the button 43 of the remote commander 5 in a direction 
indicated by the arrow B or D shown in Fig. 2, on the 
other hand, the flow of the control program goes on to a 
step S120 to form a judgment as to whether the signal 
supplied by the operation control unit 24 represents an 
operation of the «<— " key of the input unit 23 or an 
operation of the button 43 of the remote commander 5 in a 
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direction indicated by the arrow C shown in Fig. 2. If 
the outcome of the judgment formed at the step S120 
indicates that the signal supplied by the operation 
control unit 24 represents an operation of the " key of 
the input unit 23 or an operation of the button 43 of the 
remote commander 5 in a direction indicated by the arrow 
C shown in Fig. 2, the flow of the control program goes 
on to a step S121. 

At the step S121 of the control program, a signal 
supplied by the internal control unit 25 to the graphics- 
display - signal - forming unit 29 is examined to form a 
judgment as to whether or not a parent icon 71 of the 
icon 71 on a hierarchical layer serving as a target of 
focused attention exists. If the outcome of the judgment 
indicates that a parent icon 71 of the icon 71 on the 
hierarchical layer serving as a target of, focused 
attention exists, the flow of the control program goes on 
to a step S122 to form a judgment as to whether or not 
the parent hierarchical layer of the hierarchical layer 
serving as a target of focused attention is a 
hierarchical layer at the highest level of the icon 
hierarchy . 

If the outcome of the judgment formed at the step 
S122 indicates that the parent hierarchical layer of the 
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hierarchical layer serving as a target of focused 
attention is not a hierarchical layer at the highest 
level of the icon hierarchy, the flow of the control 
program goes on to a step S123 at which an animation 
scroll is carried out to display icons 71 of the parent 
hierarchical layer on the middle column of icons 71 among 
3 columns appearing on the screen. Then, the flow of the 
control program goes on to a step S124. 

If the outcome of the judgment formed at the step 
S122 indicates that the parent hierarchical layer of the 
hierarchical layer serving as a target of focused 
attention is a hierarchical layer at the highest level of 
the icon hierarchy, on the other hand, the flow of the 
control program goes on directly to the step S124, 
skipping the step S123 . This is because an animation 
scroll operation cannot be carried out. 

At the step S124 of the control program, the focus 
of attention is shifted to the parent hierarchical layer. 
The flow of the control program then goes back to the 
step Sill to repeat the processing. 

If the outcome of the judgment formed at the step 
S121 indicates that a parent icon 71 of the icon 71 on 
the hierarchical layer serving as a target of focused 
attention does not exist, on the other hand, the flow of 

97 



1LJ 



the control program goes back to the step Sill to repeat 
the processing. This is because the focus of attention 
cannot be shifted to a non-existent parent hierarchical 
layer . 

If the outcome of the judgment formed at the step 
S120 indicates that the signal supplied by the operation 
control unit 24 represents neither an operation of the 

" key of the input unit 23 nor an operation of the 
button 43 of the remote commander 5 in a direction 
indicated by the arrow C shown in Fig. 2, on the other 
hand, the flow of the control program goes on to a step 
S125 of the flowchart shown in Fig. 32 to form a judgment 
as to whether the signal supplied by the operation 
control unit 24 represents an operation of the key of 

the input unit 23 or an operation of the button 43 of the 
remote commander 5 in a direction indicated by the arrow 
A shown in Fig. 2. If the outcome of the judgment formed 
at the step S120 indicates that the signal supplied by 
the operation control unit 24 represents an operation of 
the key of the input unit 23 or an operation of the 

button 43 of the remote commander 5 in a direction 
indicated by the arrow A shown in Fig. 2, the flow of the 
control program goes on to a step S126. 

At the step S126 of the control program, a signal 
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supplied by the internal control unit 25 to the graphics- 
display - signal - forming unit 29 is examined to form a 
judgment as to whether or not child icons 71 of an icon 
71 specified by the cursor 81 exist. If the outcome of 
the judgment indicates that child icons 71 of the icon 71 
specified by the cursor 81 exist, the flow of the control 
proigram goes on to a step S127 to form a judgment as to 
whether or not a child hierarchical layer of the 
hierarchical layer serving as a target of focused 
attention is a hierarchical layer at the lowest level of 
the icon hierarchy. 

If the outcome of the judgment formed at the step 
S127 indicates that the child hierarchical layer of the 
hierarchical layer serving as a target of focused 
attention is not a hierarchical layer at the lowest level 
of the icon hierarchy, the flow of the control program 
goes on to a step S128 at which an animation scroll is 
carried out to display icons 71 of the child hierarchical 
layer on the middle column of icons 71 among 3 columns 
appearing on the screen. Then, the flow of the control 
program goes on to a step S129. 

If the outcome of the judgment formed at the step 
S127 indicates that the child hierarchical layer of the 
hierarchical layer serving as a target of focused 
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attention is a hierarchical layer at the lowest level of 
the icon hierarchy, on the other hand, the flow of the 
control program goes on directly to the step S129, 
skipping the step S128. This is because an animation 
scroll operation cannot be carried out. 

At the step S129 of the control program, the focus 
of attention is shifted to the child hierarchical layer. 
The flow of the control program then goes back to the 
step Sill to repeat the processing. 

If the outcome of the judgment formed at the step 
S126 indicates that a child icon 71 of the icon. 71 on the 
hierarchical layer serving as a target of focused 
attention does not exist, on the other hand, the flow of 
the control program goes back to the step Sill to repeat 
the processing. This is because the focus of attention 
cannot be shifted to a non-existent child hierarchical 
layer. 

If the outcome of the judgment formed at the step 
S125 indicates that the signal supplied by the operation 
control unit 24 represents neither an operation of the 

key Q £ input unit 23 nor an operation of the 

button 43 of the remote commander 5 in a direction 
indicated by the arrow A shown in Fig. 2, on the other 
hand, the flow of the control program goes back to the 
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step Sill to repeat the processing. This is because there 

is no command to change the display. 

As described above, the set top box 1 is capable of 

displaying icons 71 and a string of characters, a text 

and a picture associated with a specific icon 71 

indicated by the cursor 81. 

In this way, by merely operating the " T " , " 1 " , 

"— and keys of the input unit 23 or the button 43 

^ of the remote commander 5, the user is capable of driving 

.ij the set top box 1 to display a string of characters, a 

■pjl text and a picture for a desired content, to play back a 

'i k desired content for trial listening and to download a 

fl desired content. 

$1 

£2 It should be noted that, while the set top box 1 

Q 

displays icons 71 pertaining to the same hierarchical 
layer as an array on a column as described above, such 
icons 71 can also be displayed on a row.. 

In addition, the set top box 1 is also capable of 
displaying not only icons 71 of the parent hierarchical 
layer of a hierarchical layer serving as a target of 
focused attention but also icons 71 of all ancestor 
hierarchical layers. 

The sequence of processes described above can be 
carried out by hardware or software. If software is used 
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for carrying out the sequence of processes, programs 
constituting the software are installed from a program 
storage medium into a computer built in dedicated 
hardware or typically into a general - purpose personal 
computer. By installing a variety of programs into a 
general -purpose personal computer, the personal computer 
is made capable of executing a variety of functions. 
r _. Fig. 33 is a block diagram showing the 

configuration of the set top box 1 in another way to 
include program storage media. As shown in Fig. 33, 

G 

typical program storage media for storing programs put in 

6 

3 a state of being readily installable and executable by a 

Q computer include not only a magnetic disc 351 including a 

jjij floppy disc, an optical disc 352 including a CD-ROM 

Q (Compact Disc Read Only Memory and a DVD (Digital 

Versatile Disc), a magneto - optical disc 353 including an 
MD (Mini -Disc) and packaged media such as a semiconductor 
memory 354, but also a ROM 302 for storing programs and a 
hard disc included in a storage unit 308. A ROM 302 and a 
storage unit 308 are presented to the user by typically 
including them in a computer in advance. 

A CPU 301 shown in Fig. 33 corresponds to the 
internal control unit 25 shown in Fig. 1. The CPU 301 
executes a program stored in the ROM 302 or a program 
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loaded into a RAM 303 in order to control the set top box 
1 as a whole and carry out the sequence of processes, 
described above. Programs executed by the CPU 301 thus 
include a control program. The ROM 302 is used for 
storing the programs including the control program and 
constant parameters required in the execution of the 
programs . 

On the other hand, the RAM 303 is used as a memory 
for loading a program such as the control program to be 
executed by the CPU 301 and used for storing parameters 
with values thereof changing during the execution of the 
program . 

An input unit 306 shown in Fig. 33 corresponds to 
the input unit 23 and the operation control unit 24 shown 
in Fig. 1. The input unit 306 typically includes a 
keyboard to be operated by the user. The input unit 306 
outputs a signal representing an operation carried out by 
the user to an I/O interface 305. An output unit 307 
corresponds to the video - signal -processing unit 26, the 
audio- signal -processing unit 27 or the video mix unit 28 
shown in Fig. 1. The output unit 307 outputs a signal 
conveying a picture or a voice or a sound based on data 
supplied by the input unit 306 by way of the I/O 
interface 305 . 
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The storage unit 308 includes typically a hard disc 
used for storing the programs including the control 
program and constant parameters required in the execution 
of the programs . 

The ROM 302, the RAM 303 or the storage unit 308 
corresponds to the memory 31 shown in Fig. 1. 

A communication unit 309 shown in Fig. 33 
■jP=i corresponds to the tuner 21, the communication control 

jS unit 22 or the home-network I/O control unit 30 shown in 

§3 

sj3 Fig. 1. The communication unit 309 receives data 

m transmitted to the set top box 1 by way of a network or 

MA 

is through wire or wireless communication. The communication 

tj unit 309 also transmits a request for transmission of 

ipsa 

jjy data to an apparatus such as the server 4 . 

O A drive 310 shown in Fig. 33 drives a magnetic disc 

351, an optical disc 352, a magneto - op tical disc 353 or a 
semiconductor memory 35.4 mounted thereon in order to read 
out a program or data' from the magnetic disc 351, the 
optical disc 352, the magneto -optical disc 353 or the 
semiconductor memory 354 and reversely write data into 
the magnetic disc 351, the optical disc 352, the magneto- 
optical disc 353 or the semiconductor memory 354. 

The I/O interface 305 shown in Fig. 33 supplies 
data received from the input unit 306, the storage unit 
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308, the communication unit 309 or the drive 310 to the 
CPU 301 or the RAM 303 by way of the bus 304, and 
reversely supplies data from the CPU 301, the ROM 302 or 
the RAM 303 to the output unit 307, the storage unit 308, 
the communication unit 309 or the drive 310 by way of a 
bus 304. 

The bus 304 transfers data exchanged among the CPU 
301, the ROM 302, the RAM 303 and the I/O interface 305. 

In this specification, steps composing a program 
stored in a storage medium are executed sequentially 
along the time axis one after another in accordance wi^th 
an order the steps are described in the program. It 
should be noted that a program may of course comprise 
processes executed individually in parallel instead of 
steps to be executed sequentially along the time axis. 

In this specification, a hardware and software 
system represents an entire apparatus comprising a 
plurality of units. 

fn^N^he information-processing apparatus, the 
information -prsiessing method and the program stored in 
the recording medium^ according to the present invention, 
a display of an icon hierarchy including a plurality of 
first icons on a first hierarchical layer, a plurality of 
second icons on a second hierarchicaK^ayer at a level 
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Xbwer than the first hierarchical layer, a plurality of 
thi^d icons on a third hierarchical layer at a level 
lower than the second hierarchical layer and a plurality 
of fourth\icons on a fourth hierarchical layer at a level 
higher than N:he first hierarchical layer is controlled so 
as to exhibit \n array of the first icons as a column or 
a row on a screens and an array of the second icons as 
another column or akother row on the screen wherein: the 
number of first iconsNdisplayed on the screen and the 
number of second icons displayed on the screen are 
determined by the size of V display area on the screen; 
and the array of the first ftons and the array of the 
second icons are displayed onNthe screen to form an array 
hierarchical structure; a desired icon is specified among 
the first or second icons displayed in the array 
hierarchical structure; and the arr\y hierarchical 
structure displayed on the screen is Changed so as to: 
display the third icons to replace the\second icons in 
the array hierarchical structure on the Vcreen and 
display the second icons to replace the first icons in 
the array hierarchical structure on the screen when the 
icon - specif ying means specifies one of the second icons 
in the array hierarchical structure; and displVy the 
fourth icons to replace the first icons in the array 
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hierarchical structure on the screen and display the 
first icons to replace the second icons in the array 
hierarchical structure on the screen when the icon- 
specifying means specifaSes one of the first icons in the 
array hierarchical structure. 

As a result, the user, is capable of searching 
information for a desired content with ease even if the 
user is not familiar with operations. 

While a preferred embodiment of the present 
invention has been described using specific terms, such 
description is for illustrative purposes only, and it is 
to be understood that changes and variations may be made 
without departing from the spirit or scope of the 
following claims. 
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